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1 INTRODUCTION 
 

1.1 Overview 

This Removal Action Work Plan (RAWP) is for the former North Plant manufactured gas plant (MGP) site 

in Waukegan, Illinois (Figure 1). North Shore Gas Company (NSG), a subsidiary of Integrys Energy 

Group, owns the former MGP. Integrys Business Support, LLC (IBS) will manage the removal action on 

behalf of NSG. NSG and the United States Environmental Protection Agency (USEPA) entered into an 

Administrative Order on Consent and Statement of Work, CERCLA Docket No. V-W-‘07-C-877, effective 

July 23, 2007, to perform Remedial Investigation/Feasibility Study (RI/FS) activities at two NSG sites 

under the Superfund Alternative Sites Program.  

The North Plant Site is composed of three Parcels (Parcels 1, 2, and 4). The former MGP was located on 

Parcel 1. Currently, NSG owns Parcels 1 and 2, the City of Waukegan owns Parcel 3, and the EJ&E 

Railroad owns Parcel 4. This RAWP has been prepared to address residual impacts on Parcels 1 and 2. 

Although the RI/FS activities have not been completed, site investigations have identified MGP source 

material at and near the ground surface that may present an exposure risk. Therefore, this work plan 

outlines an emergency response (i.e., time critical) removal action to mitigate the exposure risk. The 

removal action addressed by this RAWP is focused on addressing MGP residuals characterized as 

source material that pose a potential exposure risk. USEPA concurred via email correspondence dated 

April 11, 2012 and requested a work plan to conduct a time-critical removal action. On May 22, 2012, 

USEPA, IBS, and Natural Resource Technology (NRT) reviewed site subsurface conditions and agreed 

that a removal action including in situ solidification/stabilization (ISS) and focused excavation was 

appropriate. 

This RAWP outlines the scope of the proposed removal action and will serve as the statement of work for 

a final Administrative Order on Consent between USEPA and NSG pertaining specifically to this removal 

action.  

The removal action is intended as an interim action to address exposed and subsurface MGP source 

material that will contribute to the overall site remediation goals under the RI/FS Settlement Agreement. 
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1.2 Project Information 

Regulatory Contact: 
 
 
 
 
 
Project Contact: 

United States Environmental Protection Agency  
Region V 
Jaime Brown, On-Scene Coordinator 
77 West Jackson Boulevard 
Chicago, IL, 60604 
 
Integrys Business Support, LLC 
130 East Randolph Drive, 22nd Floor 
Chicago, IL 60601 
Naren M. Prasad, P.E., MPH, LEED AP 
Senior Environmental Engineer 
(312) 240-4569 

  
Site Name: NSG Former North Plant MGP Site 

 
Site Location: 
 
 
 

T45N, R12E, Section 15 
849 Pershing Road 
Waukegan, Illinois 
Lake County 

  
USEPA ID #: ILD984807990 
  
Illinois EPA ID: 0971900063 
  
Environmental Consultant: 
 
 
 
NRT Project Contact: 
 
 
 

Natural Resource Technology, Inc.  
23713 West Paul Road, Suite D 
Pewaukee, WI 53072 
 
Mr. Glenn R. Luke  
Environmental Engineer 
(262) 522-1210 
 

1.3 Site History 

According to a report titled Preliminary Site Investigation, North Plant Site, Waukegan, Illinois, prepared 

by Barr Engineering Co. (Barr), dated January 1993, the original parcel of land located at the southeast 

corner of Dahringer Road and Pershing Road (formerly Sand Street) was purchased by NSG in 1912 

from Everett and Elizabeth Millard. According to a report titled Final Report and Supplemental Extent of 

Contamination Study, Docket No. V-W-’91-C-115 Waukegan Tar Pit Site, prepared by Barr, dated 

February 1994, the former North Plant MGP was constructed and operational by the end of 1912. In 

1925, NSG sold a triangular parcel of land along the eastern property line to EJ&E Railroad, who then 

sold two parcels of land, one triangular parcel in the northeast corner of the property and one parcel near 

the southern property line, to NSG. In 1975, NSG sold all of its property (inclusive of Parcels 1 and 3) to 
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the City of Waukegan, who subsequently sold the northern two-thirds of its property (Parcel 1) to the 

North Shore Sanitary District (NSSD) in 1982. NSSD also purchased a parcel of land located directly east 

of the former NSG property (Parcel 2) from EJ&E Railroad in 1982 (Barr 1994). In 2002, NSG 

re-purchased the portion of the former North Plant and the adjacent property that was owned by the 

NSSD (Parcels 1 and 2). The southern parcel (Parcel 3) of the former North Plant MGP is owned by the 

City of Waukegan. EJ&E has owned Parcel 4 since 1925. 

The former North Plant MGP operations primarily occurred in the northern, central, and western portions 

of Parcel 1. The MGP produced gas using a coal carbonization process from 1912 to 1927 when the plant 

was converted into a carbureted water gas facility. In 1951, the MGP equipment was converted to 

manufactured oil gas. Manufactured gas production using the oil gas process ceased by 1953. The 

former MGP also had propane air equipment on site from 1940 through 1965 to meet peak energy 

demands. By 1965, operations ceased, and the former North Plant MGP was dismantled in stages 

between 1966 and 1968.  

During plant demolition in the late 1960s, a relief holder ruptured and a mixture of water and tar were 

released to the soil. In response, 25,000 tons of impacted soil was excavated from the Site in 1968. In 

1992, the northeast corner of the site referred to as the Waukegan Tar Pit was the subject of a removal 

action conducted pursuant to a Removal Order issued to NSG by the USEPA. Visual tar was excavated 

and a high-density polyethylene (HDPE) liner was installed over the excavated pit. Over time, water and 

sediment has accumulated above the HDPE liner.  

1.4 Site Description 

The North Plant Site is located at 849 Pershing Road, southeast of the intersection of Pershing Road and 

Dahringer Road in Waukegan, Lake County, Illinois (Figure 2). The North Plant Site is bounded to the 

north by Dahringer Road, to the west by Pershing Road, to the east by property owned by the EJ&E 

Railroad, and to the south by property owned by A.L. Hansen Manufacturing Company. Surrounding land 

use is shown on Figure 3. 

The following terms are used throughout this RAWP and are shown on Figure 2: 

■ Parcel 1 – Currently vacant property owned by NSG where all MGP structures were formerly 
located (Figure 4). Parcel 1 is bounded by Dahringer Road to the north, Pershing Road to the 
west, Parcel 2 to the east, and Parcel 3 to the south. 

■ Parcel 2 – Currently vacant property owned by NSG that was never occupied by MGP 
structures. Parcel 2 is bounded by Dahringer Road to the north, Parcel 1 to the west, and 
Parcel 4 and EJ&E Railroad to the east. The majority of the Waukegan Tar Pit is on Parcel 2 
and wetlands have historically been identified. 
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■ Parcel 3 – Property formerly owned by NSG, now owned by the City of Waukegan, that was 
never occupied by MGP structures. Parcel 3 is bounded by Parcel 1 to the north, Pershing 
Road to the west, property owned by A. L. Hansen Manufacturing to the south, and EJ&E 
Railroad property to the east. The property is currently used by the City of Waukegan for 
stockpiling yard waste and asphalt grindings.  

■ Parcel 4 – Currently vacant property owned by EJ&E Railroad that contains the remainder of 
the Waukegan Tar Pit and was never occupied by MGP structures. Parcel 4 is bounded by 
Dahringer Road to the north, Parcel 2 to the west, and EJ&E Railroad tracks to the east. 
Beyond the tracks to the east lies the NSSD facility.  

■ EJ&E Railroad – Refers to the active EJ&E Railroad tracks located east of the North Plant 
Site and west of the NSSD treatment facility.  

■ North Shore Sanitary District (NSSD) – Refers to the active wastewater treatment facility east 
of the former North Plant Site and EJ&E Railroad.  

■ Site – Areas where impacts to environmental media associated with the Former North Plant 
MGP are present. At this time these areas include Parcels 1, 2, and 4. No known 
investigation activities have been conducted on Parcel 3. 

1.5 Previous Investigations 

Several site investigations (SI) have occurred on the North Plant Site since 1990. Documents associated 

with the SI activities described below were included as appendices to the USEPA-approved Site-Specific 

Work Plan Revision 2 (SSWP), prepared by NRT, and dated November 29, 2011. Historical soil boring 

and test pit locations are shown on Figure 5. Some of the SI activities were conducted in accordance with 

the Illinois EPA Site Remediation Program, as defined in Chapter 35 of the Illinois Administrative Code 

(IAC), Part 740 (35 IAC, Part 740). Soil and groundwater samples were collected, analyzed, and in many 

cases the results were compared to Tiered Approach to Corrective Action Objectives (TACO) Tier 1 

Remediation objectives contained in 35 IAC, Part 742. A contaminant source evaluation was conducted 

pursuant to TACO, 35 IAC Part 742.305, based on the soil samples analytical results. Each report 

provides detailed information on specific activities; however, a brief summary is presented below.  

1.5.1 Weston, 1990 

 
Site Assessment for Waukegan Tar Pit; Weston, 1990   

This report was completed for the USEPA following reconnaissance of the Waukegan Tar Pit by the 

USEPA Technical Assistance Team. The team observed unrestricted access to a pit of free tar that was 

covered with water.  
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The presence of surface water gave the appearance of a natural pond, which attracted birds and other 

animals that became trapped by the tar. Free tar and oil was also observed on the ground surrounding 

the tar pit.  

The pit measured approximately 125 by 60 feet. One water sample and two tar samples were collected 

and analyzed. Laboratory results indicated volatile organic compounds (VOC) and semi-volatile organic 

compounds (SVOC) were present in the water and tar. The flash point for one of the tar samples was 

below acceptable levels resulting in conditions that warranted an emergency removal action due to actual 

or potential exposure to hazardous substances and the threat of fire or explosion. 

1.5.2 Barr, 1991 

 
Extent of Contamination Study; Waukegan Tar Pit Site; Barr Engineering Company (Barr); May 1991 

Barr conducted an Extent of Contamination study from February to March 1991 to laterally and vertically 

delineate the limits of the tar pit and to identify removal methods in response to the USEPA preliminary 

assessment. 

Sixteen hand auger borings and ten hand probes were advanced within the Waukegan Tar Pit limits to 

characterize soil and assess the depth of tar. Samples were collected from three locations in the tar pit 

and were composited into one sample. The tar sample was analyzed for VOCs and SVOCs.  

Twenty borings were advanced to further delineate the limits of the tar pit. Two composite soil samples 

were collected: one north and one south of the tar pit. The samples were analyzed for VOCs, SVOCs, 

and metals. Additional testing included flashpoint, specific gravity, and BTU content. Select samples were 

also analyzed for toxicity characteristic leaching procedure (TCLP) metals.  

Analytical results indicated elevated levels of VOCs, SVOCs, and metals. Most of the free tar was present 

within the limits of the tar pit. Tar was found in many of the other borings, but was present as a mixture of 

tar and sand mostly within the upper 10 feet of the soil. 

1.5.3 Illinois EPA, 1992 

 
CERCLA Preliminary Assessment Report; Waukegan Tar Pit; Illinois EPA, 1992 

A Preliminary Site Inspection was conducted from September through November 1990. Based on the 

inspection, the USEPA recommended that the Waukegan Tar Pit be placed on the Comprehensive 

Environmental Response, Compensation, and Liability Information System (CERCLIS) list and be 

assigned a high priority status. Surface water and soil contamination were confirmed. 
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1.5.4 Barr, 1993 

 

Preliminary Site Investigation; North Plant Site; North Shore Gas Company, Waukegan, Illinois; Barr, 
January 1993 

Barr conducted a preliminary SI to determine if there was a potential for environmental impact at the 

Former North Plant MGP. The preliminary SI concluded that chemicals associated with past MGP 

operations may be present in surface soils. No sampling was conducted as part of this event. 

1.5.5 Barr, 1994 

 

Final Report and Supplemental Extent of Contamination Study, Docket No. V-W-’91-C-115, Waukegan 
Tar Pit Site; North Shore Gas Company, Barr, January 1994 

In August 1992, Barr conducted a Supplemental Extent of Contamination Study at the Waukegan Tar Pit 

under Administrative Order, Docket Number V-W-‘91-C-115, pursuant to Section 106 of CERCLA 

(Section 106 Order). The Waukegan Tar Pit was excavated on January 10, 1992 and covered with an 

HDPE cover. The removal action was conducted to “remove all visible free tar” (i.e., tar that is not mixed 

with any soil or other foreign material) from the tar pit.  

Notable observations from the study include the following: 

■ Free tar within the pit ranged from 1 to 3.5 feet thick. 

■ An estimated 67,000 cubic yards of soil that contain tar remained in the vicinity of the tar pit 
extending to a depth of approximately 26 feet. 

In addition to documenting the removal action specified in the Section 106 Order, 66 soil borings were 

advanced, 5 groundwater monitoring wells were installed, 54 soil samples were collected and analyzed 

for VOCs and polycyclic aromatic hydrocarbons (PAH), and several rounds of groundwater samples were 

collected and analyzed for VOCs, PAHs, and inorganics. Free tar was identified in the northeast portion of 

the Site (Parcels 1 and 2) and on the property immediately east of the Site based on visual observation. 

Chlorinated compounds (including trichloroethene (TCE), 1,1,1-trichloroethane (TCA), 1,2-dichloroethene 

(DCE), 1,1-dichloroethane (DCA), and vinyl chloride) were detected in soil samples along Dahringer Road 

(i.e., borings B47, B47A, and B48A). The soil samples were collected below the water table between 8 

and 16 feet below ground surface (bgs). Chlorinated compounds were not detected in samples from the 

tar pit and Barr concluded that their presence was unrelated to tar migration and is likely from and off-site 

source. 
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1.5.6 Dames & Moore, 1995 

 

Site Investigation Report of the Waukegan Tar Pit and the North Shore Gas Company; Dames & Moore, 
September 1995 

Dames & Moore was retained by the EJ&E Railroad and conducted an SI in September 1995. The SI 

included a geophysical survey to locate former MGP structures and the advancement of 16 soil borings to 

collect soil samples for visual characterization, lithology, and chemical analyses. Fifteen soil samples 

were collected and analyzed for VOCs and SVOCs. Tar was identified in the northeast, northwest, and 

central portions of the Site based on visual characterization and laboratory analyses. Samples indicated 

dense non-aqueous phase liquid (DNAPL) was present in borings centrally located on the Site. 

1.5.7 Burns & McDonnell, 2005 

 

Comprehensive Site Investigation, Former North Plant Manufactured Gas Plant Operational Area and 
Adjacent Property, Waukegan, Illinois; North Shore Gas Company; Burns & McDonnell, November 2005, 
(CSI Report, Burns & McDonnell 2005) 

Burns & McDonnell conducted a source delineation SI in July and August 2002 and a comprehensive SI 

on Parcels 1 and 2 from July through September 2004. The objectives of the SI were to delineate the 

extent of previously identified tar and other contaminants and determine if there is a threat to human 

health and the environment.  

During the August 2002 SI, 61 soil borings and 16 test pits were advanced. During the 2004 SI, 27 soil 

borings, 54 soil probes, and 23 test pits were advanced. Fourteen of the soil borings were converted into 

groundwater monitoring well nests screened at varying depth intervals within the same unconfined water-

bearing unit. Soil samples were analyzed for target compound list (TCL) VOCs, TCL SVOCs, priority 

pollutant metals, and total cyanide. Select samples were additionally analyzed for TCLP Resource 

Conservation and Recovery Act (RCRA) metals, synthetic precipitate leaching procedure (SPLP) metals, 

polychlorinated biphenlys (PCB), reactive cyanide, reactive sulfide, flashpoint, total petroleum 

hydrocarbons (TPH), and soil pH for waste characterization purposes. Groundwater samples were 

collected once from monitoring wells and samples were analyzed for TCL VOCs, TCL SVOCs, priority 

pollutant metals, and amenable cyanide.  

Contaminant source material in the form of tar, tarry residue, or related sheen was identified based on 

visual observation and analytical results. Tar was identified on the surface in portions of the Site and in 

one groundwater monitoring well nest. Chlorinated VOCs, which are not associated with former MGP 

operations, were identified in the northeast portion of the Site and are believed to be associated with 
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former industrial operations located north of the Site. Five areas of concern were identified as the 

following: 

■ The northeast portion of the Site near the Waukegan Tar Pit. 

■ The eastern and southeastern portions of the Site along the EJ&E railroad tracks. 

■ The northwest portion of the Site, including the area of the former aboveground gas holder, 
tar wells, and generator house. 

■ The center of the Site near the former purifying room, purifier house, aboveground tar tank, 
and coke bins. 

■ The southwest portion of the Site north of a former tar pit structure. 

1.6 Previous Actions 

Previous actions at the Site include the following: 

■ Activities associated with plant decommissioning in 1968

■ 

: During plant decommissioning, a 
relief holder ruptured and released a mixture of water, tar emulsion, and tar to the soil. 
Approximately 25,000 tons of tar was excavated from an area of approximately 300 by 
10 feet. No other details regarding this rupture and excavation are available. 

Free tar removal from the Waukegan Tar Pit in 1991

■ 

: Executed pursuant to a CERCLA 
Removal Action Order. The objective was to remove all visible tar from the Waukegan Tar 
Pit. Six inches of water was removed from the pit, treated, and discharged into an NSSD 
sanitary sewer. The depth of tar that was removed ranged from approximately 3 to 6 feet bgs. 
An HDPE liner was installed and approximately 19,000 gallons of water was placed on top of 
the liner to hold it in place. 

Limited excavation activities in 2003

 

: Excavation occurred in the central portion of the Site in 
one of the five areas identified in 2002. Excavation activities were conducted in the central 
portion of Parcel 1 in an area where several aboveground oil tanks were formerly located. 
Approximately 1,700 tons of excavated material was managed as non-hazardous special 
waste. The excavation extended to the water table and the area was subsequently backfilled 
with imported, clean granular material. The excavation was suspended because of potential 
litigation issues with other potentially responsible parties.  
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2 SUMMARY OF SITE CONDITIONS 
 

2.1 Site Geology and Hydrogeology 

Based on SI activities conducted by Burns & McDonnell, site geology was characterized through the 

advancement of soil probes/borings and test pits. The unconsolidated materials identified at the Site 

consist of silty clay overlain by sand and fill material. Bedrock was not encountered during the SI 

activities. Geotechnical testing was conducted and the soils were classified. The identified soils are 

described as follows: 

■ Fill Unit

■ 

 – The fill unit is primarily sand with lesser amounts of gravel, cinders, gypsum, brick 
fragments, and wood fragments. The fill unit generally ranged from 3.5 to 11 feet thick with an 
average thickness of approximately 7 feet. 

Sand Unit

■ 

 – Underlying the fill unit is the native sand unit that is primarily olive gray to light 
olive gray medium to fine-grained sand. The top of the sand unit was generally encountered 
at depths ranging from 3.5 to 11 feet bgs with an average thickness of 17 feet. In two soil 
borings/probes, SB36 and SP157, the top of the sand unit was encountered at depths of 
approximately 12 and 15 feet bgs, respectively.  

Silty Clay Unit

The sand unit functions as the main water-bearing unit at the Site and groundwater is encountered at 

about 3 to 7 feet bgs. Recharge of groundwater in the fill, sand, and silty clay units are expected to occur 

locally and are presumed to be affected by infiltrating precipitation. The porous nature of the upper fill and 

sand units allow for adequate percolation into the subsurface. Slug tests performed during past 

investigations indicate the hydraulic conductivity of the silty sand unit is approximately 5.66 x 10-3 cm/s. 

 – Underlying the sand unit is the silty clay unit that is olive gray to light olive 
gray, hard to very hard, low plasticity, moist silty clay. This unit serves as a low-permeability 
barrier directly beneath the sand layer. The clay unit was encountered in soil borings and 
probes advanced across the Site except where shallow refusal was encountered. The top of 
the clay unit was encountered at depths ranging from 18.5 to 29 feet bgs. 

2.1.1 Site Topography and Drainage 

The closest surface water body to the Site is the North Ditch that lies approximately 800 feet to the east 

southeast. Surface water bodies near the Site include Waukegan Harbor, (approximately 2,000 feet 

southeast) and Lake Michigan (approximately 3,000 feet east). Natural surface water runoff is primarily 

influenced by local topography. There are no storm sewer inlets located on the Site. There are no 

buildings or paved areas on the Site, and the ground surface consists mainly of grass and gravel. 
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According to the Federal Emergency Management Agency Flood Insurance Rate Map, the Site is not 

within the limits of the 100-year floodplain. The Illinois Department of Conservation’s Natural Heritage 

Database lists no federal or state threatened and endangered species or pristine natural areas located 

within the Site boundaries. 

A portion of the former Waukegan Tar Pit is located within Parcel 2, and previously defined wetlands were 

located within Parcels 1, 2, and 4. Historically, a wetlands jurisdictional determination, wetland 

delineation, and wetland concurrence were performed and approved on the property. On 

October 15, 2001, the U.S. Army Corps of Engineers provided jurisdictional determination for the 

property; the wetlands were considered isolated and did not require a permit from the Corp. The 

jurisdictional determination was valid for 5 years. A Wetlands Delineation Report was prepared for the 

Site in October 2003 (Burns & McDonnell, 2003). A Wetland Boundary Verification submittal was 

prepared by Burns & McDonnell in July 2004 to supplement the Wetlands Delineation Report. Four 

wetlands were identified at the Site. Three wetlands designated as high quality were located on the 

eastern portion of the Site and one low quality wetland was located along the western Site boundary. 

According to the National Wetland Inventory map developed by the US Fish and Wildlife Service, a 

Palustrine Open Water/Unknown Bottom Semipermanently Flooded wetland area is located on the 

northeast portion of the Site. Burns & McDonnell conducted further wetland delineation on the Site at the 

direction of the Lake County Stormwater Management Commission (LCSMC). Three wetland areas were 

revised by Burns & McDonnell and were approved by a wetland specialist from LCSMC through 

correspondence addressed to Burns & McDonnell, dated August 16, 2004. The wetland delineation 

approval was valid for three years. Subsequent wetland delineations and permitting were initiated in 

May 2012, as described in Section 5.2. 

2.2 Pre-Removal Site Characterization Activities 

Pre-removal site characterization activities were completed during the weeks of April 23, June 18, 

June 25, and July 2, 2012. The activities included soil borings and test pit excavations to achieve the 

following objectives: 

■ Refine the proposed removal action excavation areas shown on Figures 6 and 7 

■ Verify subsurface observation and analytical data from previous investigations indicating the 
presence of source material 

■ Assess the presence of former MGP foundation structures and/or debris in the removal action 
areas 
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■ Characterize phases of MGP impacts found 

■ Characterize the subsurface fill for excavatability considerations including side slope stability 

■ Characterize material for waste disposal 

■ Assess the dewatering conditions and presence or absence of non-aqueous phase liquid 
(NAPL) 

■ Assess odors and air quality conditions to prepare for fugitive emission controls during full-
scale removal actions 

During the week of April 23, 2012, three soil borings (SB200, SB201, and SB202) and nine test pits were 

advanced on the Site. Challenging subsurface conditions, including shallow water table and sandy soil, 

limited the success of advancing soil borings using direct-push drilling methods (i.e., Geoprobe®). Soil 

borings could not be advanced to target depths for complete site characterization and the investigation 

was stopped. Two soil samples, from SB200 and SB201, were collected for TPH analysis and source 

area delineation. 

Nine test pits (TP3 through TP11) were excavated while alternate drilling methods were evaluated for 

completing the site characterization activities. The excavated test pits yielded the following observations 

of subsurface conditions: 

■ Former MGP foundation structures and/or debris are present in the removal action areas. 

■ Various phases of MGP impacts are present in each of the removal areas. 

■ The groundwater table is present at shallow depths ranging from 2 to 5 feet bgs. The 
combination of shallow water and high permeability soil conditions produced unmanageable 
amounts of groundwater infiltration into the test pits and prevented accurate assessment of 
subsurface soils and representative soil sampling below the water table. 

■ Shallow groundwater, granular subsurface fill, and sandy soils contributed to unstable, 
challenging, and potentially unfeasible excavation conditions to the depths required for a 
removal action. Test pit excavations filled with groundwater and could not be advanced 
deeper than approximately 15 to 18 feet bgs. 

Soil samples were not collected during the test pit investigation. One water sample was collected from 

TP4 for representative excavation dewatering conditions and potential treatment and discharge during 

construction. The water sample was analyzed for PCBs, dissolved metals, dissolved mercury, SVOCs, 

VOCs, dissolved kjeldahl nitrogen, and total phosphorus. 

Subsurface conditions observed during test pit excavation resulted in re-evaluation of removal 

approaches for the Site. IBS and NRT presented the observed conditions and removal alternatives to the 
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USEPA in a meeting on May 22, 2012. At this meeting, the USEPA agreed that the conditions warranted 

evaluation of a remedy that included excavation in combination with ISS, as further discussed in 

Sections 3 and 4. 

Site characterization activities resumed during the week of June 18, 2012. A combination of hollow-stem 

auger and mud-rotary drilling techniques were used to complete 31 soil borings (SB203 through SB229) 

for collection of subsurface observational and analytical data. Soil borings were advanced to the silty clay 

unit with depths ranging from 19 to 25 feet bgs. Geologic observations were consistent with historically 

complete soil borings with the fill, sand, and clay units observed as described in Section 2.1. Thirteen soil 

samples were collected from discrete intervals for laboratory analysis for TPH via Method 8015B gasoline 

and diesel range organics. Analytical results are summarized in Table 1 and were used to verify the 

presence of source material from previous investigations and refine removal action area extents. 

Soil boring and test pit locations are shown on Figure 5. Analytical reports and completed soil boring logs 

are provided in Appendix A1 and A2, respectively.  

2.3 Existing Utilities and Site Constraints 

2.3.1 Existing Utilities 

Utility mapping has identified aboveground and underground utilities near the site boundaries. The 

identified utilities are shown on Figure 2. A private utility locate was performed on and surrounding the 

Site on March 27, 2012. The private utility locate did not identify any additional active utilities within or 

near the site boundaries other than those shown on Figure 2. 

Identified utilities include the following: 

■ Sanitary Sewers:

■ 

 Sanitary sewers ranging in size from 10-inch to 54-inch exist along 
Pershing and Dahringer Roads in the Right-of-Way. Two sanitary sewers (54-inch and 
48-inch) cross the Site in the southern portion of Parcels 1 and 2, and one 54-inch sanitary 
sewer crosses the Site in the northern portion of the parcels. Based on the current removal 
action plan, these utilities are outside of the proposed work area and will not be affected. 

Water Mains:

  

 10-inch and 16-inch water mains exist along Pershing and Dahringer Road in 
the Right-of-Way. These utilities are outside of the Site and will not be affected by removal 
action activities. 



 North Plant MGP Site 
Removal Action Work Plan 

September 21, 2012 
Section 2 – Summary of Site Conditions 

Page 13 of 55 

2088 North Plant RAWP 120921   

 
    

■ Overhead Utilities: Overhead utilities exist along Pershing Road and Dahringer Road 
outside of the site boundaries. Additional overhead utilities exist along the EJ&E Railroad 
east of the Site within Parcels 4 and 2. Overhead utilities that exist in Parcel 2 may require 
coordination with the utility provider to support, relocate, or remove the utility prior to or during 
removal action activities. This utility crosses the planned removal action area on Parcel 2. 

■ Gas Utilities: A gas line exists along Dahringer Road in the Right-of-Way. This utility is 
outside of the Site and will not be affected by removal action activities. 

2.3.2 Site Constraints 

As noted in Section 1.4, Parcels 1 and 2 are currently owned by NSG, Parcel 3 by the City of Waukegan, 

and Parcel 4 by the EJ&E Railroad. This RAWP addresses residual impacts on Parcels 1 and 2 currently 

owned by NSG. Site constraints that will limit the extents of proposed removal action include the 

following: 

■ Parcel 4: At this time, NSG does not have an access agreement with the EJ&E Railroad to 
access Parcel 4.  

■ Former Waukegan Tar Pit: The existing water impoundment created as a result of the free 
tar removal from the Former Waukegan Tar Pit exists on both Parcels 2 and 4. Due to 
technical feasibility and impracticality of removing only a portion of the lined water 
impoundment without access to Parcel 4, this area of Parcel 2 will not be addressed during 
the removal action. Further investigation of the pond liner anchor trench and a geotechnical 
investigation may be required to determine an appropriate offset from the pond for removal 
action area limits. 

■ Railroads: The removal action will address residual impacts up to the eastern property 
boundaries with the EJ&E Railroad and Parcel 4, to the extent practical and allowable. 

■ Roads: The removal action will address residual impacts up to Pershing Road and Dahringer 
Road Right-of-Ways as needed and to the extent practical and allowable. 

2.4 Soil Data Compilation and Interpolation 

Prior and new site boring logs, field observations, and analytical data were compiled and summarized to 

evaluate potential source material and delineate removal action areas as part of the removal action 

planning. 

Proposed removal action limits were primarily defined based on descriptions of visual NAPL identified as 

MGP source material as described in Section 3.2. Soil analytical data were used to correlate visual 

indicators of NAPL. The proposed removal action areas were verified and refined to include areas where 

TPH concentrations exceeded the default value of 2,000 mg/kg in accordance with TACO regulations for 
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determination of soil attenuation capacity (Illinois TACO: 35 IAC 742, Section 742.215). TPH was 

assumed to be representative of the primary constituents of concern (COC) including benzene, toluene, 

ethylbenzene, xylenes (BTEX), and total PAHs. The visual descriptions of NAPL and associated 

analytical data were used to delineate lateral and vertical extents of source material in soil boring 

locations. This approach is consistent with the USEPA-approved time-critical removal action at Crawford 

Station Parcels A, B, and O, Chicago, Illinois. 

2.5 Characterization of Material for Disposal 

Excavated MGP-impacted debris and soil will be disposed at Countryside Landfill, located in 

Grayslake, IL, a Subtitle D landfill. Countryside is approved by the USEPA with respect to the Off-Site 

Rule as set forth in the National Contingency Plan in 40 CFR 300.440. Soil and debris disposal will be in 

accordance with the existing Waste Management Profile Number EF 1496 (Appendix E). 

Analytical results from several historical samples collected in the proposed removal areas indicate that 

TCLP benzene concentrations may be greater than 0.5 mg/L, the allowable limit based on Illinois’ 

Subtitle D solid waste landfill permit criteria. However, these discrete samples, with the exception of one, 

were collected at depths that are targeted for ISS. Any soil that may exhibit benzene concentrations 

greater than 0.5 mg/L will be managed on site and remediated with ISS.  

Under applicable Illinois regulations (Title 35, Subtitle G: Waste Disposal, Chapter I: Pollution Control 

Board, Subchapter c: Hazardous Waste Operating Requirements, Section 721) TCLP analysis for 

benzene at MGP sites is exempt from toxicity characteristic requirements.  

2.6 Risk to Public Health, Welfare or the Environment 

Site soil analytical data for constituents of concern including VOCs, SVOCs, PAHs, and metals are 

presented in the SSWP (NRT, November 2011). Soil analytical data are compared to screening levels 

following the hierarchical approach identified in the USEPA-approved Risk Assessment Framework 

(Exponent, September 2007). The screening levels are a combination of USEPA Regional Screening 

Levels (RSLs) and Illinois TACO Tier I values. 
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Compared to factors in the National Contingency Plan Section 300.415(b)(2), conditions at the Site may 

present an imminent risk to public health, welfare, and the environment. Selected factors that are 

applicable to this determination include the following: 

1. Actual or potential exposure to nearby human populations, animals, or the food chain from 
hazardous substances or pollutants or contaminants 

o No active operations are conducted in the vicinity of exposed MGP residuals. Typical 
security measures, including fencing, are employed to limit access to exposure. 

o A potential exposure risk exists from MGP residuals at ground surface as shown on 
Figure 2. Subsurface contaminant migration is a potential threat to additional 
receptors. 

2. Elevated levels of hazardous substances or pollutants or contaminants in soils at or near the 
surface that may migrate 

o MGP residuals meeting the classification of source material were identified at the 
ground surface. The MGP residuals exhibit elevated concentrations of PAHs and 
VOCs. 

Given the site conditions, the nature of known and suspected hazardous substances, and the potential 

exposure pathways, actual or threatened releases of hazardous substances, pollutants, or contaminants 

are evident. ISS and excavation of MGP source materials will mitigate the direct contact exposure 

pathway and reduce the potential for migration to soil, groundwater, or surface water. If not addressed by 

implementing this removal action, the site conditions will continue to be a risk to public health, welfare, or 

the environment. 
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3 BASIS FOR REMOVAL ACTION 
 

3.1 Removal Action Objectives and Strategy 

The objectives for the removal action include the following:  

1. Immobilize and/or remove identified MGP source material within the defined removal action 
areas and eliminate residual MGP residuals at the surface and associated direct contact 
concerns to the extent practicable. 

2. Immobilize and remove other materials from the Site that may be impacted by MGP 
residuals, but are not considered source material, on a selective basis to support long-term 
site management within the Multi-Site Framework and avoid future remediation below or 
immediately surrounding the removal areas. 

3. Restore the Site by replacing removed material with clean fill and construction of a clean soil 
cover over the stabilized material.  

The removal action was developed with the following strategy: 

■ Select a removal strategy that can be feasibly and economically implemented within a short 
timeframe. 

■ Use a planning and design process that addresses MGP source material defined by prior 
investigations and verified by pre-removal site characterization. 

■ Limit the removal action scope to areas of the Site where immediate implementation is 
feasible considering issues such as property ownership, access constraints, and practical 
considerations. 

The selected removal action strategy includes a combination of ISS, shallow soil excavation and landfill 

disposal, including removal of historical structures. In the event that obvious non-MGP contamination is 

evident during the removal action (e.g., buried drums, previously unidentified underground storage tanks, 

or other types of impacts that are visually distinct from the MGP source material) appropriate procedures 

will be employed to address the contamination in accordance with federal, state, and local requirements. 

As appropriate, the USEPA On-Scene Coordinator will be promptly notified. If the type of contamination 

encountered is not consistent with site investigation data or the site waste profile, supplemental sampling 

and waste characterization may be performed to ensure proper management, handling, and/or disposal 

of the material. 
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3.2  MGP Source Material Definition 

As a time-critical removal action, the proposed work is proceeding without a complete RI/FS or 

quantitative risk assessment. To accomplish project objectives, the removal action relies on investigative 

visual assessment methods supplemented with soil sampling and analysis. This is consistent with 

USEPA-approved approaches at other sites in Region 5 such as the time-critical removal action at 

Crawford Station Parcels A, B, and O, Chicago, Illinois. The removal action at Crawford Station is being 

performed in general accordance with Removal Action Work Plan Revision 1, prepared by NRT and 

dated September 6, 2011. Soils exhibiting visual NAPL conditions described below and/or having TPH 

concentrations exceeding the default value of 2,000 mg/kg in accordance with Illinois TACO regulations 

for determination of soil attenuation capacity (Illinois TACO: 35 IAC 742, Section 742.215) are considered 

source material. Areas exhibiting lesser degrees of NAPL that do not meet the source definition (e.g., tar 

or oil staining in clay fractures) will not be considered MGP source material. 

MGP source material that will be addressed and has been visually identified is defined as follows: 

MGP Source Material Description 

Descriptive Term Soil boring log descriptions 
from prior investigation work Definition 

Tar at ground surface Tar at surface Areas where tar is visible at the 
ground surface 

Oil Wetted Tar saturated 

Free product 

Visible brown or black oil wetting 
the soil sample. Oil appears as a 
liquid and is not held by soil grains. 

Oil Coated Tar coated, Oily, 

Hard tar 

Visible brown or black oil coating 
soil particles. Typically associated 
with coarse-grained soil such as 
coarse sand, gravel, and cobbles. 

 

3.3 Removal Action Decision Criteria 

The following decision criteria will be applied to the removal action:  

■ Removal/ISS of MGP source material from 0 to 4 feet bgs to mitigate the direct contact 
exposure pathway. If groundwater is encountered, soil excavation may be terminated prior to 
reaching a depth of 4 feet bgs. Soil excavation may extend deeper than 4 ft and laterally 
outside of removal areas to remove subsurface MGP structures (e.g., foundations and piping) 
as shown on Figure 6. 
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■ ISS of MGP source material to depths of up to 10 feet bgs to mitigate potential exposure to 
future construction workers and migration to soil and groundwater. 

■ ISS of MGP source material to depths greater than 10 feet bgs to support long-term site 
management within the Multi-Site Framework and avoid future remediation below or 
immediately surrounding the removal action areas. Based on available data, the greatest 
planned depth of the removal action is approximately 25 ft bgs. 

Following shallow soil excavation and removal of subsurface MGP structures (e.g., foundations and 

piping), MGP source material within the delineated removal action areas will be solidified by ISS. 

Completed ISS will be sampled for verification that specifications and design parameters are achieved. 

Construction quality assurance (CQA) details are described in Sections 4 and 6.  

3.4 Estimated Removal Action Volume 

The approximate lateral and vertical excavation extents of MGP source material removal action areas and 

volumes associated with each are presented on Figures 6 and 7. Removal action areas include the 

following: 

■ Area A: Includes portions of Parcels 1 and 2, an area delineated with tar at the surface near 
the former tar pit area, and the eastern portion is within the footprint of the former MGP and 
will likely include subsurface MGP structures. Source material impacts are generally 
considered to be at or near ground surface and extend to near the clay surface at 
approximately 20-25 feet bgs. Removal action in Area A is planned to include the following: 

o Excavation (Area A): Excavation will include removal and off-site disposal of the top 4 
feet of soil including all subsurface foundations and structures. Excavation will be 
extended to depths beyond 4 feet bgs as necessary to remove subsurface structures 
and debris. The volume of material estimated for excavation and off-site disposal is 
25,760 cubic yards. 

o Tar at Surface (Area A1): MGP source material in this area will be excavated and 
relocated for management on site with ISS. Excavation will include relocation of the 
top 4 feet of soil. The volume of material estimated for excavation, relocation, and 
management with ISS is 3,725 cubic yards. 

o ISS (Area A): ISS will include solidification/stabilization of MGP source material from 
4 feet bgs to the clay surface at approximately 25 feet bgs. The volume of material 
estimated for ISS is 154,780 cubic yards. 

■ Area B: Includes portions of Parcels 1 and 2. Source material impacts are generally 
considered to be at or near ground surface and extend to a depth of approximately10 feet 
bgs. Limited areas include source material deeper than 10 feet. Removal action in Area B is 
planned to include the following: 
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o Excavation (Areas B, B1, B2): Excavation will include removal and off-site disposal of 
the top 4 feet of soil including any subsurface foundations and structures. Excavation 
will be extended to depths beyond 4 feet bgs as necessary to remove subsurface 
structures and debris. The volume of material estimated for excavation and off-site 
disposal is 17,040 cubic yards. 

o ISS (Area B): ISS will include solidification/stabilization of MGP source material from 
4 feet bgs to 12 feet bgs. As described in Section 4.4.5.1, ISS will be extended 2 feet 
below identified source material in areas where source material impacts do not 
extend to the clay surface. The volume of material estimated for ISS is 
30,200 cubic yards. 

o ISS (Area B1): ISS will include solidification/stabilization of MGP source material from 
4 feet bgs to the clay surface at approximately 24 feet bgs. The volume of material 
estimated for ISS is 1,185 cubic yards. 

o ISS (Area B2): ISS will include solidification/stabilization of MGP source material from 
4 feet bgs to the clay surface at approximately 24 feet bgs. As described in 
Section 4.4.5.1, ISS will be extended to the clay surface at the perimeter of areas not 
targeted for ISS to the clay surface. The volume of material estimated for ISS is 
8,510 cubic yards. 

■ Area C: Located on Parcel 1 within the footprint of the former MGP and will likely include 
subsurface MGP structure. Source material impacts are generally considered to be near 
ground surface and extend to and average depth of approximately 13 feet bgs. Limited areas 
include source material deeper than 13 feet. Removal action in Area C is planned to include 
the following: 

o Excavation (Areas C, C1, C2, C3): Excavation will include removal and off-site 
disposal of the top 4 feet of soil including any subsurface foundations and structures. 
Area C1 includes excavation only of the top 5 feet of soil. Excavation will be 
extended to depths beyond 4 or 5 feet bgs as necessary to remove subsurface 
structures and debris. The volume of material estimated for excavation and off-site 
disposal is 4,510 cubic yards. 

o ISS (Area C): ISS will include solidification/stabilization of MGP source material from 
4 feet bgs to 15 feet bgs. As described in Section 4.4.5.1, ISS will be extended 2 feet 
below identified source material in areas where source material impacts do not 
extend to the clay surface. The volume of material estimated for ISS is 8,285 cubic 
yards. 

o ISS (Area C2): ISS will include solidification/stabilization of MGP source material from 
4 feet bgs to the clay surface at approximately 24 feet bgs. The volume of material 
estimated for ISS is 1,430 cubic yards. 

o ISS (Area C3): ISS will include solidification/stabilization of MGP source material from 
4 feet bgs to the clay surface at approximately 24 feet bgs. As described in Section 
4.4.5.1, ISS will be extended to the clay surface at the perimeter of areas not 
targeted for ISS to the clay surface. The volume of material estimated for ISS is 
4,675 cubic yards. 
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The total volume of material to be addressed during the removal action is to be 260,100 cubic yards; 

including 212,790 cubic yards of ISS and 47,310 cubic yards of excavation and off-site disposal. The 

volume of material excavated and disposed off site may be increased if subsurface MGP structures 

extend beyond the delineated removal area limits, as described in Section 4.4.1.1. 

3.5 In Situ Solidification/Stabilization Treatability Study 

A bench scale/treatability study for ISS, initiated in June 2012, is currently being performed by Timely 

Engineering Soil Tests LLC (T.E.S.T.) to develop a basis for design of ISS as the remedial technology. 

Results of the study available to date are presented in Appendix B. A Final ISS Treatability Study Report 

will be submitted under separate cover when the test is complete in October 2012. 

Objectives for the study include the following: 

■ Develop an ISS mix design capable of stabilizing/solidifying MGP residuals, and designed to 
enhance protection of human health and the environment 

■ Develop an economical mix design for implementing ISS using locally available reagents 

■ Assess the physical and chemical properties of stabilized/solidified materials 

■ Assess the volumetric expansion associated with ISS 

■ Demonstrate the solidified monolith will provide suitable geotechnical conditions for future 
property development 

3.5.1 ISS Design Goals 

Physical and chemical ISS design goals for the treatability study include the following: 

■ Unconfined Compressive Strength (UCS) (ASTM D1633): > 50 psi 

■ Hydraulic Conductivity (ASTM D5084): < 1 x 10-6 cm/s 

■ Durability (Freeze/Thaw) (ASTM D4842): Weight loss < 15% 

■ Durability (Wet/Dry) (ASTM D4843): Weight loss < 15% 

■ Slake (Submergence Testing): Minimal deterioration, minimal discoloration of water (No 
Phase Separated Tar or Oil) 

■ Volumetric Expansion: < 30% of targeted treatment zone if possible 

■ Leach Testing (ANSI/ANS 16.1): Less than the design goals established in Table 3. Design 
goals are established for site COCs and are based on USEPA maximum contaminant level 
(MCL), IEPA TACO Tier 1, or USEPA regional screening level (RSL) as established by 
multi-site screening levels (June 2012) based on the May 2012 update to the EPA RSLs. 
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Full-scale ISS implementation will create a stable and relatively impermeable monolith by reducing the 

hydraulic conductivity of the subsurface relative to the surrounding soil to ultimately preventing leaching. 

Slug tests performed during past investigations indicate the hydraulic conductivity of the silty sand unit at 

the Site is 5.66 x 10-3 cm/s. The established design goal of 1 x 10-6 cm/s will provide orders of magnitude 

difference in hydraulic conductivity between the monolith and surrounding soils, reducing the flow of 

groundwater through the monolith and reducing leaching of contaminant from the stabilized/solidified 

source material. Design goals were developed with reference to the USEPA’s Technology Performance 

Review: Selecting and Using Solidification/Stabilization Treatment for Site Remediation 

(EPA/600/R-09/148 November 2009) and ITRC’s Technical/Regulatory Guidance Development of 

Performance Specifications for Solidification/ Stabilization, prepared by the Interstate Technology & 

Regulatory Council Solidification/Stabilization Team, July 2011. The methodology for evaluating the 

physical design goals is based on appropriate ASTM standards or qualitative analysis (e.g., slake 

testing).  

To evaluate leach test design goals, concentrations of COCs are evaluated from leachate samples. Since 

the application of ISS will result in a solid mass, a leach test that submerges an undisturbed monolithic 

column in demineralized water will be performed during the treatability study. American Nuclear Society 

(ANSI/ANS) Method 16.1 leachability test method will be used to evaluate leachate at the intervals 

presented in Table 3 for each mix design selected for leach testing.  

3.5.2 Design of ISS Treatability Study 

Based on industry and NRT’s experience with ISS treatability studies and remediation at similar MGP 

sites, three mix designs containing the following reagent regimens (percentage by dry mass of soil) were 

developed for testing: 

Cement/Ground Granulated Blast Furnace Slag (GGBFS) Mixes 

■ Mix 1 - 6% Total Cement-based Reagents – Cement: 1.5% and GGBFS: 4.5% 

■ Mix 2 - 8% Total Cement-based Reagents – Cement: 2% and GGBFS: 6%. 

■ Mix 3 - 10% Total Cement-based Reagents – Cement: 2.5% and GGBFS: 7.5%. 

Cement/Bentonite Mixes 

■ Mix 4 - 8% Total Cement-based Reagents – Cement: 8% and Bentonite: 0.5%. 

■ Mix 5 - 10% Total Cement-based Reagents – Cement: 10% and Bentonite: 0.5%. 
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■ Mix 6 - 8% Total Cement-based Reagents – Cement: 8% and Bentonite: 1.0%. 

■ Mix 7 - 10% Total Cement-based Reagents – Cement: 10% and Bentonite: 1.0%. 

Cement/GGBFS/Bentonite Mixes 

■ Mix 8 - 6% Total Cement-based Reagents – Cement: 1.5%; GGBFS: 4.5%; Bentonite: 0.5%. 

■ Mix 9 - 8% Total Cement-based Reagents – Cement: 2%; GGBFS: 6%; Bentonite: 0.5%. 

■ Mix 10 - 10% Total Cement-based Reagents – Cement 2.5%; GGBFS: 7.5%; 
Bentonite: 0.5%. 

Laboratory batch worksheets for each of the mixes prepared are provided in Appendix B1. Material data 

sheets and mill test reports for the cement and GGBFS (LaFarge) and bentonite (Bara-Kade® 30 Mesh) 

are provided in Appendix B2. 

To evaluate the mix designs for performance versus the ISS design goals, the ISS treatability study was 

completed in accordance with the following procedures: 

■ Soil Collection: NRT collected soil samples from four test pits excavated in each of the 
proposed removal action areas on June 8, 2012. The samples were collected to be 
characteristic of soil conditions that will require ISS the removal action. Collected samples 
were composited into eight 5-gallon buckets for ISS treatability testing and were shipped to 
T.E.S.T. 

■ Initial Characterization: Upon arrival at the T.E.S.T., the soil types in each bucket were 
classified (ASTM Method D2487) to verify relative consistency of soil type. The soils were 
composited into one representative sample for chemical and physical testing prior to mixing 
for the ISS study. Physical testing parameters included moisture content, modified bulk 
density, particle size analysis, and Atterberg Limits. A summary of the treatability study 
physical tests is provided in Table 2. Chemical analysis was performed for the site COCs. 
Analytical and geotechnical testing reports are provided in Appendix B3 and B4. 

■ Initial Mix Design Testing: ISS sample molds were created for all tests, including initial testing 
and final mix design testing, for each reagent regimen (Mix 1 through 10). Each mix was 
tested for moisture content prior to sample curing. 

o Phase I Testing: Mixes 2, 5, 7, and 9 were tested as baseline reagent percentage 
additions for UCS, hydraulic conductivity, and moisture content after curing intervals 
of 7 days, 14 days, and 28 days. Pocket penetrometer readings were also performed 
each day after the third day of curing until the maximum reading was reached. 

o Results Analysis: NRT evaluated the Phase I UCS and hydraulic conductivity test 
results to optimize mix selection for Phase II Testing. Phase II Testing was designed 
to evaluate a mix design’s ability to achieve the permeability design goal while 
controlling strength to allow for possible future excavation. 
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o Phase II Testing: Mixes 2 and 9 achieved the design goals for UCS and hydraulic 
conductivity in Phase I testing. To evaluate and optimize the mixes, Mixes 1 and 8 
were selected for Phase II Testing for UCS and hydraulic conductivity. Mixes 1 and 8 
are comprised of same components as Mixes 2 and 9, respectively, but at lower 
percentages. 

■ Final Mix Design Testing: Phase II Testing results indicated that both Mixes 1 and 8 achieved 
the design goals for UCS and hydraulic conductivity. Mixes 1 and 2 were selected for final 
testing since these mixes achieved the design goals and had fewer material components 
(i.e., do not include bentonite) than Mixes 8 and 9. Final testing includes wet/dry durability, 
freeze/thaw durability, slake, ANSI/ANS 16.1 leach testing, and volume expansion.  

Initial characterization and initial mix design testing (Phases I and II) are complete. Final mix design 

testing results will be compiled and included under separate cover with a Final ISS Treatability Study 

Report upon test completion in the fall 2012. 

3.5.3 Summary of ISS Treatability Study Results 

Mix design components for each of the initial Phase I testing mixes consisted of the following: 

Mix Design 
Component 

Mix Design (% by dry mass of soil) 

Mix 2 Mix 5 Mix 7 Mix 9 

MGP Impacted Soil 100 100 100 100 

GGBFS Addition 6 0 0 6 

Cement Addition 2 10 10 2 

Bentonite Addition 0 0.5 1 0.5 

Water Addition Varies Varies Varies Varies 

 

The amount of water required to make an effective mix design varies depending on soil moisture content 

and soil type. For the treatability study, the water to reagent ratio used for preparation of the ISS grout for 

all mixes was 0.8 to 1. The amount of water required during full-scale implementation will be verified 

during the ISS pilot testing. Performance data for each mix designs tested during Phase I are 

summarized below (Appendix B4): 
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Mix  
Design 

Unconfined Compressive Strength 
(psi) 

Hydraulic Conductivity 
(cm/s) 

7 days 14 days 28 days 7 days  14 days 28 days 

Mix 2 112 229 313 1.1 x 10-7 4.6 x 10-8 2.2 x 10-8 

Mix 5 49 56 72 7.6 x 10-6 5.0 x 10-6 2.9 x 10-6 

Mix 7 45 55 67 5.1 x 10-6 3.3 x 10-6 2.0 x 10-6 

Mix 9 129 216 296 9.0 x 10-8 2.5 x 10-8 1.5 x 10-8 

 

The results of Phase I testing indicate that Mixes 2 and 9 achieve the design goals listed in Section 3.5.1. 

To further evaluate achieving the permeability design goal while controlling strength to allow for feasible 

excavation in the future, Mixes 1 and 8, which include a lower percentage of reagent addition in 

comparison to Mixes 2 and 9, were selected for Phase II testing. The results of Phase II testing are 

summarized below: 

Mix Design 
UCS 

Curing Age: 
Approx. 30 days 

(psi) 

Hydraulic Conductivity 
Curing Age:                

Approx. 30 days 
(cm/s) 

Mix 1 257 5.6 x 10-8 

Mix 8 237 2.0 x 10-8 

 
Phase I and Phase II testing indicated that Mixes 1, 2, 8, and 9 all were suited to meet the design goals 

listed in Section 3.5.1 and can achieve strengths that allow for future property redevelopment or 

excavation. Mixes 1 and 2 were selected for final testing because these mixes achieved the design goals 

and had fewer material components (i.e., do not include bentonite) than Mixes 8 and 9, making Mixes 1 

and 2 the more economic and implementable mixes. Final mix design testing including ANSI/ANS 16.1 

leach testing, slake, freeze/thaw and wet/dry durability, and volume expansion testing for Mixes 1 and 2 is 

currently underway. Leach testing analytical parameters, intervals, and design goals are provided in 

Table 3. Results of final testing will be included in the Final ISS Treatability Study Report. 

Laboratory testing results and reports from Phase I and Phase II testing are provided in Appendix B5. 
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3.5.4 Basis for ISS Mix Design Selection 

The Phase I and II test results of the treatability study have confirmed that ISS can effectively 

solidify/stabilize MGP residuals. Specifically, results to date demonstrate that solidified MGP-impacted 

soils can achieve UCS greater than 50 psi and hydraulic conductivity less than 1 x 10-6 cm/s. A mix 

design that is designed to achieve these physical parameters can meet the removal action objectives for 

MGP-impacted soil and groundwater discussed in Section 3.1.  

The mix design for full-scale implementation is anticipated to be either Mix 1 or Mix 2, pending receipt 

final testing data and comparison to design goals. 

As the ISS treatability study progresses, additional data will become available to complete the final design 

for ISS construction. The final testing parameters include: 

■ Leach Testing: ANSI/ANS 16.1 leach test data for Mix 1 and Mix 2 (all leach intervals) 

■ Slake (submergence testing) observations for subsequent leach test 

■ Wet/Dry Durability testing (complete data set) 

■ Freeze/Thaw Durability testing (complete data set) 

■ Volume expansion calculations (Mix 1and Mix 2) 

3.5.5 Completion of the ISS Study and Future Submittals 

Pursuant to the current ISS treatability study schedule, final data should be available in 

October/November 2012 to confirm the preliminary basis for ISS design. The full dataset and all testing 

results will be compiled into a final report that will include the following: 

■ Description of all sample handling and compositing procedures and methodologies, chemical 
analyses, and physical analyses used to initially characterize samples 

■ Description of mix design development and handling procedures (e.g., cure times and 
methods), selection for testing procedures, and quality assurance/quality control procedures 

■ Summary tables of all testing data 

■ Copies of all raw testing data, lab reports, and chain of custody forms 

■ Conclusions drawn from the study including recommendations for the mix design(s) that 
economically achieve the study objectives and ISS design goals 

■ Preliminary recommendations for full scale construction implementation 
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The Final ISS Treatability Study Report will be submitted to the USEPA as an addendum to this Removal 

Action Work Plan. 

3.5.6 ISS Pilot Scale Evaluation 

Within a month prior to full scale ISS implementation, a pilot-scale evaluation will be performed to field 

verify that the selected ISS mix design(s) will meet the established ISS design goals. A minimum of one 

pilot test location, each including two ISS columns, will be completed in each of the designated removal 

action areas. Pilot evaluation quality assurance/quality control samples (QA/QC) will be collected from the 

columns for testing. A preliminary CQA plan for the pilot scale evaluation is provided in Table 4. The plan 

will be revised, if necessary, following treatability study test completion and provided in an addendum to 

this work plan to be submitted in fall 2012. During the pilot test, samples will be collected for hydraulic 

conductivity and UCS. Upon confirmation that the pilot column samples meet the design performance 

goals based on the 7-day cure test results for the selected mix design(s), ISS will proceed to full-scale 

construction. The pilot scale evaluation and UCS and permeability results will be used to refine the field 

application of the ISS mix design(s) including reagent addition and water-to-reagent ratios for ISS grout 

application. 
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4 REMOVAL ACTION IMPLEMENTATION 
 

4.1 Preliminary Activities 

4.1.1 Site Security and Controls 

The Site is secured with an existing chain link fence that surrounds Parcels 1, 2, and 4. NSG currently 

maintains gated and secured entrances to the Site at 849 Pershing Road, Waukegan, Illinois and an 

additional gate is located on Dahringer Road. The gates will serve as the access and exit points during 

the removal action. Each gate will be locked when no workers are present. A visual barrier may be added 

to the existing fence and gates surrounding the Site.  

All visitors will be required to sign a visitor’s log when entering and exiting the Site. Access to removal 

action areas will be limited to authorized personnel approved by IBS and will be required to participate in 

a site-specific health and safety briefing by the site supervisor or health and safety officer prior to entry.  

4.1.2 Surveying  

At a minimum, the following items will be surveyed at the Site: 

■ Stake out of the proposed removal action areas 

■ ISS column locations and top and bottom elevations 

■ Lateral extents of shallow soil excavations 

■ Locations and elevation of former MGP pipes and/or foundations left in-place at the removal 
extents, if applicable 

■ Location and elevation of ISS swell material 

■ Final lateral and vertical surface contours of areas disturbed during construction 

■ Final site improvements and surface elevations 

■ Property boundaries 

■ Current and remaining wetlands (if applicable) 

■ Existing and new utilities 
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4.2 Site Preparation 

Site preparation will include protection, removal, or relocation of utilities if needed, installation of erosion 

controls, clearing and grubbing of vegetation, abandonment of monitoring wells located in removal action 

areas, construction of a temporary on-site truck access road, and establishment of truck routes. Trees 

that do not interfere with removal actions will be protected from construction activities to the extent 

practical. Concrete barricades or steel traffic bearing plates will be placed around or on monitoring wells 

that will remain. Site preparation plans are shown on Figure 8.  

4.2.1 Protection of Utilities and Construction Utilities 

As discussed in Section 2.3.1, no active underground utilities have been identified that will interfere with 

proposed removal action areas. Overhead utilities exist along the EJ&E Railroad east of the Site and in 

Parcels 4 and 2. Overhead utilities that exist in Parcel 2 may require coordination with the utility provider 

to support, relocate, or remove the utility prior to or during removal action activities. This utility crosses the 

planned removal action area on Parcel 2. 

If utility modifications are necessary, IBS will coordinate with the utility provider. Additionally, coordination 

with utility providers will occur to facilitate installation of utility services as necessary for construction 

operations. Construction operations will require, at a minimum, electrical and/or communication services 

for office trailers, air monitoring equipment, and the ISS batch plant. In addition, the contractor’s site 

superintendent will be specifically tasked with ensuring all utility conflicts are cleared as construction 

progress. 

4.2.2 Runoff and Erosion Control 

Runoff and erosion control measures will be implemented in accordance with Title 35 IAC Subtitle C, 

Chapter I and City of Waukegan requirements. Prior to beginning site work, the following minimum 

erosion control activities will be performed: 

■ A tracking pad of open graded stone will be placed at truck entrances/exits to minimize 
off-site tracking of material from truck tires. 

■ Silt fence will be placed around removal action areas or around the site perimeter, as 
appropriate. 

■ Material management and decontamination areas will be bermed on all sides to prevent 
sediment run-off. 
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■ Filter fabric will be placed above existing storm sewer catch basins, if any exist near the Site, 
to prevent sediment from entering state waterways. 

■ Street sweeping will be used, as necessary, to promptly remove potentially tracked materials 
on public right-of-ways. 

■ If necessary, additional measures will be taken to prevent run-on of surface water, particularly 
to prevent surface water contact with the removal action areas.  

Installation methods and maintenance procedures for silt fence and inlet protection will follow best 

management practices. Trucks, grading equipment, and other construction vehicles will use constructed 

tracking pads to minimize tracking of soil off site. Erosion control measures will be maintained throughout 

construction activities until permanent erosion control measures are in place. 

The contractor will be responsible for implementing an adequate erosion control plan and complying with 

all applicable requirements including conducting site inspections. At a minimum, inspections will satisfy 

the following requirements: 

■ Document the conditions and/or repair of silt fences and/or catch basin filter fabric 

■ Document sediment accumulation amounts adjacent to fences and/or on catch basin filter 
fabric 

■ Evaluate eroded or potentially unstable soils 

Inspections will be made weekly and within 24-hours after rainfall events of 0.5 inches or greater, or as 

directed by the oversight engineer. Maintenance activities may include removal of sediment from fences 

and/or catch basin filter fabric, and repair as needed. Weekly inspection logs will be maintained at the 

Site. 

This erosion control plan will be further documented within the Storm Water Pollution Prevention Plan 

(SWPPP) to be prepared in accordance with the requirements of the National Pollution Discharge 

Elimination System (NPDES) General Permit for construction activities.  

4.2.3 Clearing and Grubbing 

Clearing and grubbing will be performed following placement of temporary erosion control measures and 

will include the removal of trees, shrubs, stumps, and roots from within the removal action and operational 

areas. Roots and root balls removed during clearing and grubbing will be transported off site for disposal. 

Trees and shrubs removed during clearing and grubbing may be chipped and stockpiled on site for 

potential use during construction, if required. Alternately, trees and shrubs will be transported off site for 

disposal.  
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4.2.4 Route of Ingress and Egress for Construction 

Construction ingress and egress points will be through the existing gates on Pershing and Dahringer 

Roads as shown on Figure 8. 

A temporary truck access road will be constructed that may consist of placement of an 8-oz non-woven 

geotextile (if needed) and a 6 to 12-inch layer of stone or base course material. To the extent practical, 

the existing gravel surface near the gate on Dahringer Road will be left in place and reused for 

construction traffic. 

During construction activities, trucks will enter and exit the Site at gated entrances, where appropriate 

signage will be posted to identify the construction entrance and exit. All trucks will be covered and 

securely fastened before leaving the Site.  

4.2.5 Monitoring Well Abandonment 

Existing monitoring wells within proposed removal action areas will be abandoned prior to construction. 

The following wells shown on Figure 2 are targeted for abandonment: 

■ MW3D and MW3S on Parcel 1 

■ MW4D and MW4S on Parcel 2 

■ MW5D and MW5S on Parcel 2 

■ MW9D and MW9S on Parcel 2 

■ Barr-MW-1 and Barr-MW-2 on Parcel 1 

The following wells are near proposed excavation areas and may require abandonment if removal action 

limits are expanded laterally: 

■ MW6D and MW6S on Parcel 1 

■ MW8D and MW8S on Parcel 1 

■ MW11D and MW11S on Parcel 1 

Monitoring wells will be abandoned in accordance with the Multi-Site Field Sampling Plan Revision 4, 

dated September 8, 2008, and in accordance with Title 77: Public Health; Chapter I: Department of Public 

Health Subchapter r: Water and Sewage Part 920 Illinois Water Well Construction Code; Section 920.120 

Abandoned Wells. 



 North Plant MGP Site 
Removal Action Work Plan 

September 21, 2012 
Section 4 – Removal Action Implementation 

Page 31 of 55 

2088 North Plant RAWP 120921   

 
    

4.3 Fugitive Emission Control 

Site activities could generate fugitive emissions including vapor, dust, odor, and noise. A standard level of 

care will be taken to minimize fugitive emissions. Fugitive emission control measures may include the use 

of sheet plastic and/or water or foam-based vapor suppression agents. Sheet plastic may be used to 

provide a physical barrier to fugitive vapor and dust emissions specifically on inactive stockpiles or open 

excavations. Soil wetting using potable water with or without additives may be sufficient to control fugitive 

dust emissions from stockpiles, excavated areas, and access roads. A vapor suppression agent (e.g. 

Rusmar™ Foam or similar) will be applied to open excavations, completed ISS areas, and stockpiles of 

MGP impacted materials when necessary to mitigate odors. Fugitive emission controls will be applied in 

accordance with the fugitive emissions management plan.  

4.4 Removal Action Operations 

Removal action operations will consist of the following elements: 

■ Pre-excavation and Excavation 

■ Management and Disposal of Excavated Materials 

■ In situ Solidification/Stabilization 

■ On-site Materials Management 

■ Excavation Dewatering 

■ Equipment Decontamination 

4.4.1 Pre-Excavation and Excavation 

Pre-excavation and excavation within the removal action areas will be conducted to remove and demolish 

subsurface structures/foundations and debris, to excavate shallow soil for construction of an ISS work 

platform, and to accommodate ISS swell generated from ISS treatment. Pre-excavation and excavation 

activities will be performed in each removal action area prior to ISS construction. 

Oversized debris and materials excavated, removed, and generated during demolition of subsurface 

MGP structures will be managed within removal action areas or material management areas and taken 

off site for landfill disposal in conjunction with disposal of excavated shallow soils. 

Three main tasks during this phase of the removal action include shallow soil excavation, pre-excavation, 

and construction of ISS platform. 
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4.4.1.1 Shallow Soil Excavation 

Shallow unsaturated (top 4 feet) soils will be removed within delineated removal action areas shown on 

Figure 6. Shallow excavation will stop at the groundwater table if shallower than 4 feet. An exception will 

be made in areas where subsurface MGP structures and foundations require demolition and removal. In 

these cases, soil excavation and structure removal will extend as deep as necessary to remove the 

debris. Excavated soils will either be used to fill voids following structure and debris removal within 

removal action areas and managed with ISS or will be transported off site for landfill disposal. As 

presented in Section 3.4, approximately 47,310 cubic yards of soil and debris are proposed for excavation 

and disposal. 

During shallow soil excavation, soils will be inspected for MGP residuals and additional MGP related 

structures/foundations at the delineated limits. If MGP residuals or subsurface structures are present 

beyond the proposed removal action area, the shallow excavation may be expanded to remove remaining 

MGP-related materials. 

The excavation process will occur in a staged progression to minimize the duration of open excavations 

and allow for adequate access to removal action areas for completing ISS construction. Soil excavation 

will be performed with conventional hydraulic excavators. To the extent practical, excavators will load soil 

directly from the excavation into conventional quad-axle or semi dump trucks for transport and landfill 

disposal. Temporary stockpiling of these soils is discouraged but may be necessary. Phasing and work 

sequencing will be further developed during the final design phase.  

4.4.1.2 Pre-Excavation for ISS 

Pre-excavation will be conducted within removal action areas to depths greater than required for shallow 

soil removal to verify removal of all subsurface structures, obstructions, and oversized debris. All 

subsurface structures and obstructions are expected to be removed within the removal action areas. 

Additionally, subsurface structures that extend beyond the removal action limits may be removed 

depending on contractor and equipment capabilities and structural considerations for surrounding roads 

and infrastructure, if applicable. 

If encountered, remnant MGP piping will be investigated for MGP residuals. If MGP residuals are present 

in the piping, they will be removed to the extent practicable and treated or disposed following 

characterization. At the removal action limit, pipes will be abandoned in place and capped.  
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Following debris removal, excavations may be backfilled with the excavated MGP impacted soils within 

the removal action areas in preparation for ISS construction. 

4.4.1.3 ISS Platform Construction 

Following shallow soil excavation and pre-excavation, an ISS working platform will be constructed to an 

elevation approximately 4 feet bgs. The constructed elevation may vary to maintain a stable working 

platform above the groundwater table. The purpose of the ISS construction platform is to: 

■ Provide a level working platform for the ISS equipment 

■ Provide area to manage ISS swell material 

■ Provide surface water run-off control from the removal action areas 

4.4.2 Management and Disposal of Excavated Materials 

During the pre-excavation and excavation activities, materials will be visually inspected for MGP residuals 

and segregated into the following categories: 

■ Non-MGP impacted construction debris 

■ MGP impacted construction debris 

■ MGP impacted soil/source material 

■ MGP impacted soil/source material at or above Subtitle D landfill permit levels 

Segregation and management of excavated materials will include the following activities: 

■ Non-impacted construction debris will be temporarily stockpiled on site in a designated clean 
stockpile area prior to loading and transport to a recycling facility or disposal facility as 
construction debris. 

■ MGP impacted construction debris will be loaded and transported in covered trucks to the 
landfill for disposal. MGP impacted construction debris that is not directly loaded for 
immediate disposal will be temporarily stockpiled within the removal action area limits or 
within the appropriate material management area. MGP impacted construction debris that is 
too large for transport will be mechanically demolished prior to transport. Fugitive emission 
controls will be employed for stockpiles that remain after work hours. 

■ Remnant MGP piping will be cut or broken into manageable sections for loading and 
transport in covered trucks to the landfill for disposal. MGP residuals will be removed from the 
piping to the extent practicable and characterized prior to treatment or disposal. The piping 
may be temporarily stored either within the removal action area or in the appropriate material 
management area. 
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■ MGP impacted soil/source material may be placed within the removal action areas for ISS 
treatment or transported in covered trucks for landfill disposal. Soil that is not directly loaded 
for immediate disposal or placed for ISS treatment will be temporarily stockpiled within the 
removal action area limits. Fugitive emission controls will be employed to stockpiles as 
necessary. 

■ MGP impacted soil/source material that exceeds Subtitle D landfill permit limits will remain on 
site and managed with ISS. Based on existing analytical data, potential MGP source material 
above the Subtitle D landfill acceptance criteria could be encountered in isolated sections of 
the removal areas. These locations will be identified based on existing analytical data and 
materials within these areas will remain on site for management with ISS. 

4.4.3 On-site Materials Management 

To facilitate proper on-site segregation and staging of materials during the removal action, the following 

staging areas will be set up as illustrated on Figure 8: 

■ Material Management Area: MGP source material and MGP impacted debris that requires 
stockpiling prior to transport for disposal may be stockpiled within this area. The area will be 
constructed with a low permeability working surface (e.g., asphalt pavement or polyethylene 
lined pad), a sump, and berms. 

■ Decontamination Area: This area will be used to decontaminate construction equipment. The 
area will be constructed with a low permeability working surface, a sump, and berms. Liquids 
generated during decontamination activities will be managed similarly to the excavation 
dewatering treatment discussed in Section 4.4.4.  

■ Clean Staging Area: Clean, imported fill materials will be stockpiled in this area. The Clean 
Stockpile Area will consist of silt fence or berms around the perimeter to minimize potential 
storm water run-off. 

■ Water Treatment Pad: If required, a mobile pre-treatment system will be staged here. Water 
collected from excavation dewatering will be treated prior to discharge to the sanitary sewer 
system, as described in Section 4.4.4. 

4.4.4 Excavation Dewatering 

If required, excavations and removal action areas will be dewatered to facilitate removal activities. 

Dewatering will be performed via a trench along the bottom of the excavation or via down-hole sumps 

equipped with pumps of adequate capacity. Water will be pumped to frac tanks for solids settling. The 

water may either be directly discharged to an NSSD sewer on site, pumped through a mobile pre-

treatment system and then discharged to the sewer (as approved by NSSD), or reused in the production 

of ISS grout at the batch plant. If a pre-treatment system is required, it will likely consist of bag filters and 

granular activated carbon units.  
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Residuals resulting from the groundwater pretreatment system may include: 

■ Granular Activated Carbon  

■ Bag or cartridge filters 

■ Solids from frac tanks 

Bag or cartridge filters and solids will be transported for landfill disposal. Granular activated carbon may 

either be regenerated at a dedicated facility or transported for landfill disposal. 

4.4.5 In Situ Solidification/Stabilization Construction 

Following completion of shallow excavation and pre-excavation, ISS will be performed to solidify/stabilize 

MGP source material within the removal action areas to the depths indicated on Figure 7. ISS 

construction will be completed as described below. 

4.4.5.1 ISS Layout and Design 

The layout of the ISS construction activities including the designed limits, depths, and alignment of the 

ISS treatment is provided on Figure 7. 

A layout of the ISS column locations will be provided by the ISS contractor prior to construction for review 

and approval. Typical ISS column diameters range from 8 to 12 feet. Various diameter columns may be 

used depending on the subsurface soil conditions, site constraints or layout, or project schedule. Columns 

will be spaced based on a “neat line” overlap shown on Figure 7 (i.e., 0 feet of overlap where three 

columns intersect). This pattern of overlap represents the industry standard design of ISS remediation 

projects.  

Each ISS column will include continuous application from the ISS platform surface to the depths 

designated on Figure 7. Each ISS column will have a unique lateral location (northing, easting) and top 

and bottom treatment elevations. Each column is survey located prior to construction. 

ISS columns completed in removal action Area A will be constructed to a depth of at least 6 inches below 

the top elevation of the confining clay layer. Top of clay elevation contours will be provided to the selected 

remediation contractor for precise design of each ISS column. The final bottom ISS column elevation may 

be adjusted in the field based on the actual depth to the clay surface if determined different based on field 

conditions. ISS columns completed in removal action Areas B and C will be constructed to a depth that 

extends approximately 2 feet below the identified MGP source material, or at least 6 inches below the top 
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elevation of the confining clay layer as shown on Figure 7. Additionally, the perimeter of Areas B and C 

will be extended to the clay surface to prevent potential migration of any residual impacts beneath the 

completed ISS in these areas. 

Based on the removal action areas and depths the planned ISS construction, the quantity of MGP 

impacted soil/source material that will be stabilized/solidified is approximately 212,790 cubic yards, as 

indicated in Section 3.4 and shown on Figure 7.  

4.4.5.2 ISS Operations 

Final ISS equipment requirements will be evaluated and confirmed following selection of the ISS 

contractor. Typically, the following equipment will be required to complete ISS construction: 

■ Earth Moving Equipment: Conventional earth moving equipment including bulldozers and 
hydraulic excavators will be used during ISS construction to manage materials including soil 
and ISS swell. Ancillary equipment needed for daily operations and construction will include 
front-end loaders, fork lifts, man lifts, vibratory compaction equipment, and quad-axle or semi 
dump trucks. 

■ ISS Batch Plant: ISS grout will be prepared using an on-site batch plant. Grout plants operate 
by mixing known quantities of reagents and water to form an ISS grout of predetermined 
proportions in accordance with the mix designs specified from the ISS treatability study. 
Grout is then pumped from the mixing plant to the point of use. Typically, the grout plant will 
consist of, at a minimum: a storage silo, mixing tank, storage tank, and grout pump (e.g., 
moyno pump, a type of progressive cavity pump). A secondary bulk dry reagent storage 
vessel, sometimes called a “pig” is typically added to the system as additional on-site storage 
for reagent, which prevents delivery trucks from having to supply reagents directly to the 
overhead silo. The storage vessel can hold approximately six truckloads of reagents as 
opposed to the storage silo that can hold approximately one truckload. This setup will aid in 
scheduling reagent deliveries and minimize operational downtime. 

■ Vertical Rotary Mixing System (ISS rig): Vertical rotary mixing systems utilize a Kelly-bar 
drive system either attached to a track-type crawler crane or a hydraulic type unit 
(e.g., Delmag) that includes the following key components:  

o Power Unit: Supplies power that turns the Kelly bar. Systems can be diesel, electric, 
hydraulic, or a combination of these. The power unit can be a drill table attached to a 
crawler type crane or a hydraulic unit (e.g., Delmag). 

o Kelly: The rod that mixing tools are attached to and grout is conveyed through to the 
mixing tool. The Kelly can be modified depending on the required treatment depth.  

o Tool: Augers that are advanced through the subsurface while mixing the soil and 
grout. Tools sizes can be modified depending on required mixing area. For this 
project, mixing tools are anticipated to be 8 to 10 feet in diameter. 
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Typical ISS construction uses vertical rotary mixing systems to stabilize soil in place by mixing a 

cementitious grout and impacted soil. Grout is pumped to the top of the hollow Kelly. Grout flows through 

a secondary pipe inside the Kelly and exits through ports on a multi-blade mixing tool attached to the 

bottom end. The tool loosens the soil while a grout is pumped into the loosened soil as the tool advances 

from the ground surface to a target depth. Since a mixing tool loosens but does not remove soil, a drilling 

fluid is needed to lubricate the tool as it turns and advances through the subsurface. For this application 

the lubricant is typically the ISS grout itself. 

Once the appropriate ISS mix design is prepared at the ISS batch plant, the ISS rig is lined up over an 

ISS column location and ISS treatment of the targeted soils can commence. A typical sequence of 

activities for installation of each ISS column is as follows: 

1. The ISS rig positions the auger over the column and the location is confirmed via total station 
survey. This ensures each ISS column is placed in the correct location and ensures the 
integrity of the column overlap with adjacent columns. 

2. The appropriate mix design is prepared in the batch plant and the ISS grout is transferred to 
the ISS rig. 

3. The ISS rig begins advancing the auger into the targeted soils. As the auger is advanced, the 
flow of the mix design slurry is started and is injected into the soils through orifices in the 
mixing paddles on the auger. The mixing paddles blend the mix design slurry with the soil as 
the auger continues to advance until the target depth is reached. In general, the majority of 
the mix design slurry is mixed with the soils as the auger penetrates downward. 

4. Once the auger reaches the column target depth, the remainder of the mix design slurry is 
injected as the auger is withdrawn from the ISS column so that the blending process is 
repeated. 

5. The auger may make repeated up and down passes as necessary to adequately blend each 
ISS column. Often, a minimum of three passes are performed at each column location. 

6. Upon completion of the ISS column, the ISS rig is moved to the next column location. 

ISS performance will be monitored with an ISS CQA Plan as described in Section 6.5 and will be primarily 

based on the established design goals for UCS and hydraulic conductivity as presented in Section 3.5.1.  

4.4.5.3 ISS Swell Management 

Full-scale ISS construction will result in expansion of the treated soil. The expansion, often referred to as 

“swell,” is a result of blending reagent mixtures with the soil. Depending on the soil type, the swell can 

range from 10% (sandy materials) to 40% (clayey materials) of the original treatment volume. Final testing 

during the ISS treatability study and the ISS pilot test will provide an estimate of ISS swell expected for 
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this application. An ISS swell management plan will be developed during final design and is anticipated to 

be based on the following parameters: 

■ To minimize off-site disposal of contaminated materials, ISS swell material will be managed 
on site and within the removal action area limits to the extent practical. 

■ ISS swell will be managed in place following ISS column completion when appropriate. If 
necessary ISS swell could be transported for management in other removal action areas and 
graded to the elevation contours developed during final design. 

■ Elevation contours developed during final design will promote positive drainage of surface 
water and infiltration of surface water at the edges of removal action areas. 

4.4.6 Equipment Decontamination 

Decontamination of equipment and management of generated decontamination wastes will be performed 

in accordance with the site-specific Health & Safety Plan. All equipment will be decontaminated within the 

designated decontamination area. Final equipment decontamination, prior to demobilization, will consist 

of dry mechanical removal (i.e., scraping or brushing) of any loose material followed by pressure washing. 

Road trucks will not be allowed within the removal action limits to prevent off-site tracking of excavated 

materials. A tracking pad will be located at the truck entrances and exits as an additional measure to 

prevent off-site tracking of excavated materials. 

Excavation and ISS equipment visibly containing MGP-impacted materials will be decontaminated prior to 

being moved from one location to another, as necessary to control cross-contamination between removal 

areas and areas not being removed.  

Additional equipment decontamination procedures are described in the Multi-Site Health and Safety Plan 

(NRT 2007). 

4.5 Site Restoration 

Imported clean fill will be used as backfill. Backfill material will be imported from a clean borrow source 

and may include stone, coarse aggregate, or fine-grained material depending on local availability and 

future site use. 

A clean soil cover will be constructed over the removal action areas following ISS construction and ISS 

swell management. The soil cover will consist of clean imported fill and topsoil and will be constructed 
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with the intent to meet the requirements of Illinois TACO: 35 IAC 742, Section 742.1105 for engineered 

barrier construction. 

To the extent practical, the final ground surface will be restored to match preconstruction conditions. Final 

ground surface in select areas will either be vegetated or consist of coarse aggregate. For vegetated 

areas, topsoil, with appropriate seeding and mulch, will be placed on top of the clean backfill. For gravel 

areas, such as access roads, a layer of gravel will be placed on top of the clean backfill.  

All erosion controls used during construction activities will be removed at the completion of the removal 

action. Post-construction erosion controls will be installed along the downgradient edge of the disturbed 

areas and as needed until vegetation is established.  
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5 STATE AND LOCAL REQUIREMENTS 
  

5.1 Storm Water Discharge  

The proposed removal action is expected to disturb an area exceeding one acre; therefore, the proposed 

construction activity is subject to NPDES requirements under the jurisdiction of the Illinois IEPA, Division 

of Water Pollution Control. The following storm water related permitting will be completed to ensure 

compliance with the IEPA’s construction site storm water program: 

■ A Notice of Intent for General Permit to discharge storm water associated with construction 
site activities (IEPA Form IL 532 2104) will be prepared and submitted to IEPA. The notice 
will include the following elements: identify NSG as the site owner, provide contact 
information for the Contractor, provide construction site information and description of the 
proposed work, and identify the receiving water body for storm water run-off. 

■ A SWPPP will be developed and submitted to IEPA. The SWPPP will include the following 
elements: provide a detailed site description, outline planned erosion and sediment controls, 
and planned storm water management controls. The SWPPP will be in place prior to the start 
of construction activity and will be maintained on site throughout the removal action. 

■ A Notice of Termination will be prepared and submitted to IEPA once site conditions are fully 
stabilized following the completion of construction activities.  

5.2 Wetlands 

As described in Section 2.1.1, previous wetland delineation and associated permitting and approvals 

were no longer valid for the Site. Consequently, Site wetlands were re-delineated in May 2012 by Hey 

and Associates, Inc. (HEY) in accordance with the Lake County Watershed Development Ordinance 

(WDO). Following delineation, HEY and NRT prepared and submitted a Request for Preliminary Wetland 

Jurisdictional Determination and Isolated Wetland Boundary Verification on May 23, 2012 including the 

following: 

■ Request for Preliminary Wetland Jurisdictional Determination and/or Isolated Wetland 
Boundary Verification Form 

■ Wetland Determination Data Forms 

■ Aerial Exhibit depicting the surveyed wetland boundaries for 3 wetlands and data point 
locations 
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LCSMC provided jurisdictional determination and boundary verification concurrence in correspondence 

dated June 11, 2012. LCSMC found that delineated wetlands 1, 2, and 3 were “Isolated Waters of Lake 

County” as defined in the Lake County WDO and concurred with the wetland boundaries as flagged in the 

field. Jurisdictional determination and boundary verification correspondence are provided in Appendix C. 

Following jurisdictional determination and boundary verification, review of historical site data by HEY and 

NRT suggested that the site wetlands were delineated in areas where historic site grading and filling had 

taken place, and available maps and aerial photographs suggested that wetlands did not exist historically 

on the property prior to the filling activities. To present these findings to LCSMC, HEY and NRT compiled 

maps, aerial photographs, boring logs, and other supporting documentation and submitted the data to 

LCSMC on July 12, 2012. On July 16, 2012, LCSMC, NRT, HEY, and IBS met to review the compiled 

data and discuss the site wetlands. In email correspondence on July 17, 2012, LCSMC confirmed that 

wetlands 1 and 2 met the exclusion criterion a.(2) under the definition of Isolated Waters of Lake County 

in WDO Appendix A, thereby excluding them from regulatory status under the WDO. LCSMC issued a 

formal letter excluding wetlands 1 and 2 on August 6, 2012. Correspondence regarding exclusion of 

wetlands 1 and 2 is provided in Appendix C. 

Wetland 3 in the southwest area of the site, as shown on Figure 2, does not meet any of the exclusion 

criteria. This small wetland appears to be a remnant wetland on the Site based on the information 

reviewed. Therefore, this small wetland remains regulated under LCSMC’s jurisdiction. If the wetland is or 

were to be impacted, written authorization from LCSMC would be required. Because of the wetlands size, 

less than 0.1 acres, impacts to this non-high quality wetland would qualify for LCSMC’s General 

Permit #2, and no subsequent mitigation would be required. At this time, the proposed removal action will 

not impact this wetland as shown on Figures 6 and 7. 

5.3 Additional Coordination and Permitting 

Coordination with governmental agencies and utility providers will be required for the following project 

elements: 

List of Coordination Points  

Item Governmental Agency/Utility 

Applicable construction related permitting may 
include a Watershed Development Permit (WDP), 
erosion control, building, and demolition. 

City of Waukegan 

Overhead electric line relocate, removal, or 
rerouting. 

ComED 
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Item Governmental Agency/Utility 

Authorization to discharge possible MGP impacted 
groundwater or surface water as part of the 
removal activities to the local sewer system. 

North Shore Sanitary Sewer District 

Storm Water Discharge Authorization. Illinois Environmental Protection Agency, Division 
of Water Pollution Control 

 
Additional approvals will be secured by the affected contractors, as needed during construction.  

5.4 Off-Site Disposal  

Excavated MGP-impacted debris and soil will be disposed at Countryside Landfill, located in 

Grayslake, IL, a Subtitle D landfill. Countryside is approved by the USEPA with respect to the Off-Site 

Rule as set forth in the National Contingency Plan in 40 CFR 300.440. Soil and debris disposal will be in 

accordance with the existing Waste Management Profile Number EF 1496. Waste profile documentation 

is provided in Appendix E. 

5.5 Beneficial Use of Ground Granulated Blast Furnace Slag 

Use GGBFS as one of the reagents used in an ISS mix will be in accordance with Illinois regulations 

(Title 35, Subtitle G: Waste Disposal, Chapter I: Pollution Control Board, Subchapter i: Solid Waste and 

Special Waste Hauling, Part 817, Subparts A and B). Specifically, beneficial use of GGBFS will be in 

accordance with Part 817, Subpart B, Sections 817.201 through 817.204; the generator of the GGBFS 

will certify that the waste sent to an offsite beneficial use meets the Subpart A requirements for beneficial 

waste prior to use. 

5.6 Class V Injection Well Inventory 

If required by IEPA Bureau of Land and as applicable, a Class V Injection Well Inventory will be 

completed prior to beginning ISS construction. The owner of a Class V well is not required to obtain a 

permit prior to beginning injection; the Inventory is completed to identify the type of Class V well and the 

nature of the injection activity.  
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6 CONSTRUCTION QUALITY ASSURANCE 
MEASURES 

 

This section describes the following construction quality assurance measures that will be employed 

during the removal action. 

■ Air Monitoring 

■ Fugitive Emissions Management 

■ Health and safety 

■ Sampling and analysis 

6.1 Air Monitoring Plan 

Removal action activities have the potential to generate emissions, including odor, fugitive respirable 

particulate matter less than 10 µm in diameter (PM10), and vapor phase COCs. Potential emission 

sources include the following: 

■ Soil Excavation: Potential emissions consist of VOC vapors and fugitive dust during soil 
excavation and loading into trucks. 

■ In Situ Solidification/Stabilization: Potential emissions consist of non-MGP related fugitive 
dust (i.e., dry reagent) and MGP-related vapor/odor emissions as the soil is disturbed by 
mixing. 

■ Excavated Material Management: Potential emissions consist of fugitive dust and/or 
vapor/odor emissions from stockpiles and during material handling.  

Pre-construction air monitoring will be performed to document background levels of particulates and 

vapor phase COCs at the Site. Air monitoring will be conducted at the Site perimeter during removal 

action activities to ensure engineering measures are being protective of public health and the 

environment and to determine when response actions are warranted. Specific air monitoring elements are 

likely to include the following: 

■ Establishing a dedicated continuously operated weather station at the Site to monitor 
meteorological conditions. 

■ Collecting pre-construction background air samples to establish baseline ambient air 
concentrations.  
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■ Continuously monitoring TVOCs and PM10 with fixed air monitoring (FAM) stations at the Site 
perimeter. 

■ Supplemental periodic handheld operational air monitoring for TVOCs, benzene, and PM10 
during active work periods using portable and handheld equipment for comparison with 
established Action Levels. 

■ Collecting 24-hour time-weighted SUMMA canister samples along the Site perimeter during 
active construction. SUMMA canisters will be used to collect 24-hour time-weighted average 
samples for VOC analysis. Results will be compared to the site-specific risk-based 
acceptable air concentrations (AAC) presented in Appendix D.  

■ Collecting 24-hour time-weighted polyurethane foam (PUF) samples along the Site perimeter 
during active construction. PUF samples will be used to collect 24-hour time-weighted 
average samples for PAH analysis. Results will be compared to the site-specific risk-based 
AACs presented in Appendix D. 

Air monitoring activities will be conducted by a qualified air monitoring contractor. The air monitoring 

contractor will support planning, implementation, and documentation of a comprehensive perimeter air 

monitoring program during removal action activities. The air monitoring contractor will work with the 

removal action contractor and the engineer through all phases of the removal action to ensure 

appropriate control and mitigation of vapor phase, fugitive dust, and odor emissions.  

6.1.1 Real-Time Perimeter Air Monitoring 

Real-time air monitoring for TVOCs and PM10 will be conducted along the Site perimeter continuously at 

FAM stations. The intent of the real-time monitoring program is to provide an early detection of short-term 

emissions and potential off-site migration of removal action related TVOCs and PM10. Real-time FAM 

stations will operate 24-hours per day, 7-days per week, during periods of removal action activity. The 

real-time perimeter air monitoring system consists of FAM stations that are supported by a central 

computer and an alarm notification system. 

The FAM stations are typically programmed to measure 15-minute average TVOC and PM10 

concentrations. Each station will include a gas chromatograph programed to differentiate individual BTEX 

compounds if the 15-minute TVOC average exceeds the Action Levels described in Section 6.1.5. The 

FAM stations will transmit data in real-time to a central computer via wireless radio telemetry. The central 

computer will be programed to compare the TVOC and PM10 15-minute averages to the Action Level. If 

an Action Level is exceeded, an alarm will display on the central computer and predetermined 

individual(s) will be notified.  
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6.1.2 Time Weighted Average (24-Hour) Perimeter Air Monitoring  

The proposed air sampling strategy is divided into three categories: background monitoring, full-scale 

startup, and full-scale operations. Each category has distinct sampling frequencies and quantity 

requirements. Frequencies and quantities may be revised during construction. Sampling requirements 

include the following: 

■ Background: Prior to startup of full-scale operations, background air sampling and monitoring 
will be conducted to establish baseline concentrations for comparison with AACs. In addition 
to continuous real-time monitoring with the FAMs, 24-hour SUMMA and PUF sampling will be 
performed at upwind and downwind locations along Site perimeter. The SUMMA samples will 
be analyzed for VOCs including naphthalene (USEPA Method TO-15). The PUF samples will 
be analyzed for PAHs (USEPA Method TO-13A). 

■ Full Scale Startup: During approximately the first two months of full-scale operation, 24-hour 
SUMMA samples will be collected at upwind and downwind locations along the Site perimeter 
three times per week. 24-hour PUF samples will be collected at upwind and downwind 
locations along the Site perimeter a minimum of once per week. Priority (3-day) laboratory 
turnaround will be requested for rapid assessment of the analytical results. The duration of 
the Full Scale Startup period may be extended based on site-specific conditions that could 
include weather and work activities. 

■ Full Scale: During the remaining duration of full-scale operations, 24-hour SUMMA samples 
will be collected twice per week at upwind and downwind locations along the Site perimeter. 
PAH data will be collected with 24-hour PUF samples at upwind and downwind locations 
along the Site perimeter once per week or may be monitored indirectly by measuring the 
PM10 concentration (i.e., using real-time monitor), rather than using PUF samplers as 
described in Appendix D. 

■ With the exception of full scale startup, samples will be analyzed within the 14-day holding 
time unless real-time monitoring results indicate that the sample analysis should be expedited 
to evaluate potential on-site exceedances of AACs. 

■ Upwind and downwind samples will be located along the Site perimeter based on removal 
action activities, accessibility, receptors, and weather conditions. 

■ Field duplicates for the SUMMA canisters and PUF samples will be collected at a frequency 
of one per 20 samples. Duplicates will be obtained by collecting two concurrent samples from 
a single location and having both analyzed by the laboratory. 

6.1.3 Real-Time Handheld and Observational Monitoring  

Periodic real-time air monitoring using portable and handheld devices will be conducted along the Site 

perimeter prior to and during the removal action operations. The frequency and locations for monitoring 

will be based on site-specific conditions encountered during the removal operations and potential 

sensitivity of off-site receptors. Key requirements include of the following: 
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■ TVOCs will be monitored at least once daily along the Site perimeter during active work 
periods using a handheld photoionization detector (PID) at upwind and downwind locations. 

■ Benzene will be monitored at upwind and downwind locations using a handheld PID with a 
vapor-specific separation tube that analyzes specifically for benzene only when sustained 
concentrations of TVOCs are observed at or above the Action Level. 

■ PM10 will be monitored at least once daily during active work periods using portable 
DustTrak™ aerosol monitoring equipment, or similar. 

■ Odor will be periodically assessed along the Site perimeter during active work periods. 

■ Fugitive dust will be continuously monitored by visual assessment during construction 
operations. 

6.1.4 Assessment of Meteorological Conditions  

An on-site meteorological station will be used to measure wind speed, wind direction, relative humidity, 

ambient air temperature, and barometric pressure. Data will be relayed to a dedicated computer that will 

receive continuous meteorological data and compute a 5-minute running average of the wind speed and 

direction. The 5-minute running average wind direction will be used to identify upwind and downwind 

sample locations and to monitor off-site receptors. The information will be stored electronically and 

included in daily reports. Average daily temperatures and barometric pressures will be used to calculate 

24-hour time-weighted average air sample volumes for the SUMMA canisters and PUF samples. 

Meteorological data may also be obtained from the National Data Buoy Center (Waukegan Station 

WHR12) in the event of a malfunction of the on-site station.  

6.1.5 Action Levels  

Action Levels will be used as a screening tool to manage construction activities to minimize the potential 

for off-site emissions. Action levels are selected at appropriate levels to avoid exceeding an action level 

from ambient air concentrations (e.g., exhaust from nearby parked cars) versus concerns that could be 

resulting from removal action operations. Exceedance of an Action Level at the Site perimeter will require 

a response action for vapor phase, particulate, and/or odor mitigation based on the conditions presented 

in Section 6.2.1. The effectiveness of the Action Levels to maintain off-site vapor phase emissions below 

the AACs will be assessed during the full-scale startup and may be adjusted, as appropriate. Proposed 

Action Levels for periodic real-time perimeter monitoring are summarized in the table below: 
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Action Levels 

Parameter Action Level 

TVOCs 
0.5 ppm greater than background  
(15-minute average concentration) 

Benzene 0.5 ppm 

Toluene 30 ppm 

Ethylbenzene 12 ppm 

Xylenes 15 ppm 

PM10 
0.15 mg/m3 greater than background  
(15-minute average concentration) 

 

These action levels are based on the following: 

■ The proposed action levels for TVOCs and BTEX have been used at other MGP sites to 
effectively predict compliance with AACs and what can be reliably measured the proposed 
equipment.  

■ The proposed action level for benzene is based on the on the California EPA Reference 
Exposure Level for acute 6-hour exposure of 0.4 ppm.  

■ The proposed action level for PM10 is based on previously demonstrated performance at 
other MGP sites. 

6.2 Fugitive Emissions Management Plan 

Action Levels for fugitive air emissions will be used in a tiered approach to determine necessary response 

actions to different exposure conditions. In addition to the Action Levels provided in Section 6.1.5, a 

qualitative assessment will be performed for odor at the Site perimeter. An odor Action Level will be 

defined as conditions perceived to present a public nuisance or if a public complaint is received. Dust will 

also be assessed qualitatively based on observed off-site migration. 

6.2.1 Emission Conditions 

Three Emission Conditions have been developed based on the type and duration of an Action Level 

exceendace. The three conditions are depicted on Figure 9 and have the following definitions: 

■ Emission Condition 1: Air conditions for either TVOCs or particulates exceed the Action 
Level at the Site perimeter. Emission Condition 1 may also be triggered by odor at the Site 
perimeter that could pose a public nuisance and/or sustained off-site migration of visible dust. 
This condition initiates a yellow flag.  
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■ Emission Condition 2: BTEX concentrations exceed the Action Level or particulates 
continue to exceed the Action Level longer than 15 minutes. Emission Condition 2 will also be 
triggered if mitigation measures for an Emission Condition 1 are ineffective in reducing odors 
or visible off-site dust migration. This condition initiates a red flag. 

■ Emission Condition 3: Concentrations of BTEX or particulates continue to exceed an Action 
Level for an additional 15 minutes after Emission Condition 2 is initiated. Emission Condition 
3 will also be triggered if mitigation measures for an Emission Condition 2 are ineffective in 
reducing odors or visible off-site dust migration or if a public complaint is received. This 
condition continues the red flag. 

Site Condition information will be conveyed to the air monitoring contractor via visual confirmation on the 

base computer monitor paired with an automated cell phone notification to the air monitoring contractor’s 

field technician. Following the receipt of the information, verbal notification will be made directly to the 

engineer by the air monitoring contractor’s field technician.  

In addition to monitoring Action Levels, monitoring of AACs at the perimeter will be conducted using 

24-hour time-weighted sampling methods for target compounds. The objective for monitoring AACs is to 

confirm that any off-site fugitive emissions are below levels that would pose an exposure concern. If 

exceedances of the AACs are identified, modifications to the fugitive emissions response strategy may be 

required that could include more aggressive application of fugitive emission controls/measures and/or 

reducing Action Level concentrations for Site Condition response.  

6.2.2 Notification, Communication and Response Procedures  

Clear lines of communication and understanding of roles and responsibilities is critical to effectively 

responding to and implementing appropriate mitigation measures. Notification, communication, and 

response procedures will be in accordance with the following general procedure: 

■ Identification and Verification of an Emission Condition Alarm: The air monitoring 
contractor identifies and verifies the condition from an on-site activity. 

■ Notification and Communication: The air monitoring contractor notifies the engineer and 
contractor for a collaborative determination of the appropriate mitigation measures.  

■ Response Implementation: The contractor implements the mitigation measures. 

■ Assessment and Confirmation: The engineer and air monitoring contractor determine if the 
mitigation measures implemented were effective in reducing perimeter emissions. 

Communication of an Emission Condition Alarm will be initiated by the air monitoring contractor to the 

engineer who will then coordinate and communicate with the remediation contractor to implement the 

appropriate mitigation measures. During initial notification to the engineer, the air monitoring contractor 
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will verify that the alarm is not due to off-site emission sources. Following verification, the notification will 

be confirmed with the engineer and the air monitoring contractor, engineer, and remediation contractor 

will discuss the Site Condition and appropriate mitigation measures. Following implementation, the 

engineer will assess the effectiveness of the mitigation measures by communication with the air 

monitoring contractor who will continue to monitor changes to Action Level parameter concentrations. 

Changes in concentrations will be reported directly to the engineer by the air monitoring contractor. If 

mitigation measures are not effective, the engineer, air monitoring contractor, and the remediation 

contractor will meet to discuss and implement appropriate additional and/or modified mitigation measures. 

Following implementation of the appropriate mitigation measures the engineer will assess the 

effectiveness of the mitigation measures by communicating with the air monitoring contactor and the 

remediation contractor. Following demonstration that the perimeter concentrations have been effectively 

reduced below, the engineer will confirm with the remediation contractor a return to an operational 

condition.  

6.2.3 Mitigation Measures  

Mitigation measures for fugitive emissions are divided into the following categories: 

■ Physical Controls: Physical controls are the primary mitigation measures and incorporate a 
variety of activities (e.g., good housekeeping practices, maintaining exclusion zones, and 
covering stockpiles). If Emission Condition 2 or 3 mitigation measures are required, 
modifications to the physical controls may include more aggressive activities such as daily 
covering of stockpiles or continuous use of water for dust suppression.  

■ Work Sequencing: Sequencing the work will limit emissions from freshly exposed soil and the 
amount of material that may require stockpiling pending further management. Other 
sequencing aspects include planning the operations to avoid double-handling of impacted 
materials and scheduling loading and off-site hauling to minimize the duration that staged 
materials will need to be maintained. If Emission Condition 2 or 3 mitigation measures are 
required, work sequencing may be modified.  

■ Site Layout: Requirements for site layout include planning by the contractor to locate 
proposed stockpile and material management areas away from potentially sensitive receptors 
to the extent practicable. These requirements will also include reassessment of site layout as 
necessary throughout construction. 

■ Engineering Controls: Required during Emission Condition 2. Engineering controls will 
consist primarily of the use of Rusmar™ Long Duration Foam (AC-645) or an equal product 
approved by the Field Engineer. Application produces thick viscous foam for immediate 
suppression of fugitive emissions. Foam application is not required under Emission Condition 
1 but may be used for control of localized emissions in the removal action areas. The use of 
Rusmar AC-900 series may only be required under Emission Condition 3. This foam provides 
an extended duration and higher level of suppression effectiveness than the Rusmar AC-645.  
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6.3 Health and Safety Plan 

IBS, contractors, and NRT personnel will be qualified and knowledgeable with respect to health and 

safety requirements relating to the removal action. A site-specific Health & Safety Plan has been 

developed for IBS and oversight personnel working at the Site during all field activities in general 

accordance with the USEPA-approved Multi-Site Health and Safety Plan Revision 2 (Prepared for 

Integrys, 2007). This plan will be a separate document and will be available upon request for review. A 

copy of the Health & Safety Plan is included in Appendix F. Project team members will read and be 

familiar with the plan prior to beginning field work.  

Contractors retained to conduct the removal action will be required to have a written Health & Safety Plan 

prior to the start of field activities and will maintain a copy at the Site at all times during work activities. 

The Contractors’ Health & Safety Plan will comply with all applicable OSHA regulations including 29 CFR 

1910: Occupational Safety and Health Standards and 29 CFR 1926: Health and Safety Regulations for 

Construction. The plan will, at a minimum, address the following elements: 

■ Key Personnel 

■ Air Monitoring 

■ Health and Safety Risks 

■ Site Control 

■ Training Documentation 

■ Decontamination 

■ Protective Equipment 

■ Emergency Response 

■ Medical Surveillance 

Contractor’s employees and subcontractors performing work on this project involving excavation, 

movement, or treatment of solid waste or contaminated media will be required to have appropriate 

training as specified in the OSHA standards, including HAZWOPER Standard 29 CFR 1910.120. All work 

is to be performed in Level D personal protective equipment, but the contractor will have capability to 

upgrade to Level C. 
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6.4 Sampling and Analysis Plan 

If soil and wastewater samples need to be collected, the following criteria will be followed: 

■ Analysis of environmental media samples will be performed by an analytical laboratory 
included in the USEPA-approved RI/FS Multi-Site QAPP – Revision 2 (Submitted to the 
USEPA in 2007). The approved laboratories anticipated for use are STAT Analysis, Pace 
Analytical, and Test America. 

■ All samples for laboratory analysis will be collected in laboratory-supplied containers. 

■ Each cooler of samples will contain a temperature blank and trip blank for BTEX (as 
appropriate) to demonstrate proper sample preservation and handling. 

■ All QA/QC required by the analytical method will be completed. Lab QA/QC summary and 
chain of custody documentation will be submitted with analytical results. 

Soil and water sampling procedures and analytical methods will be in accordance with the USEPA-
approved RI/FS Multi-Site QAPP – Revision 2 (Submitted to the USEPA in 2007). 

6.4.1 Pre-Disposal Sampling 

If required by Waste Management, pre-disposal samples of excavated soils will be collected prior to 

disposal to verify that MGP source material soils are not above the Subtitle D landfill requirements. If soils 

are above landfill requirements and require amendment, the soils will either be managed onsite with ISS 

or samples will be collected following amendment to document that landfill requirements are met. These 

samples will be submitted to a laboratory for TCLP of total benzene analysis. 

6.4.2 Wastewater 

If wastewater is generated, wastewater samples will be collected in accordance with NSSD requirements 

prior to discharge to the sanitary sewer. Samples will be analyzed for the parameters specified by NSSD 

to confirm concentrations are below the discharge limits required by the permit. 

6.5 ISS Construction Quality Assurance Plan 

During ISS construction, a CQA plan will be implemented to ensure the ISS columns are constructed to 

meet the design performance goals. A preliminary CQA Plan is provided in Table 4. This plan will be 

revised, if necessary, following ISS treatability study completion and provided as a report addendum 

submitted in fall 2012. Since the treatability study will correlate leaching performance to the physical 

parameters of the mix design (UCS and hydraulic conductivity), the CQA program will evaluate the 

physical parameters and no leach testing or durability tests will be performed during the removal action.  
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The CQA plan implemented during full-scale ISS construction will likely include collection of one CQA 

sample for every 1,000 cubic yards treated or once each day of ISS treatment, and collection of one CQA 

sample for every 200 linear feet along the treatment area perimeter to ensure compliance with the design 

parameters. Any ISS columns that do not meet the mix design parameters will be documented and 

retreated if necessary. 
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7 SCHEDULE 
 

7.1 Schedule for Construction 

Construction activities are tentatively scheduled to begin in winter 2012-2013 subject to review and 

approval of this RAWP by the USEPA, issuance of a final Administrative Order on Consent, and 

governmental approvals. Property access and contractor availability are not expected to be constraints 

with respect to the project schedule; however, weather conditions may influence the production rate of the 

work.  

The table below summarizes the estimate construction schedule based on the planned scope of work. 

Preliminary Construction Schedule 

Activity Duration (Weeks) 

Target Project Start Date  Winter 2012-2013 

Mobilization / Site Preparation  4 

ISS and Shallow Excavation 52 

ISS Swell Management 4 

Site Restoration/Close Out 4 

Contingency  4 

Total Estimated Project Duration 68 (1.30 Years) 

Target Completion  Winter 2013 

Assumptions: A prudent estimate for typical ISS/excavation construction assumes 
approximately 1,000 cubic yards/day; which was utilized for this schedule. 
Additional production can be achieved by utilizing 2 ISS rigs, this size of this site 
makes it a candidate for 2 operations. An estimate of 260,100 cubic yards of 
remediation is assumed. 

7.2 Completion Report 

A Removal Action Completion Report will be submitted to USEPA within 90 days following restoration of 
the Site. 
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What monitor 
caused alarm? 

VOCs or Odor (Naphthalene).  

Identify source of emissions at 
station(s), or location of 

handheld reading indicating 
alarm condition. 

 
Document source, 

continue work. 
NO 

YES 

Take practical steps to minimize fugitive dust.  
Potential actions: cover stockpiles, spray 

stockpiles, traffic routes, and other sources of 
dust activities with water and/or foam (weather 

permitting). 

EMISSION 
CONDITION 1 
RESPONSE 

 

Document source and 
response actions, 

continue work. 

YES 

NO 

Take all possible steps to minimize 
fugitive dust.  

Potential actions: reduce trucking 

rate, and continued watering of haul 
roads. 

 Document source and 
response actions, 

continue work, call PM. 

YES 

NO 

EMISSION CONDITION 2 
RESPONSE 

Call PM for further 
guidance or shutdown. 

Take practical steps to minimize vapors and 
suppress odor.  Potential actions: cover soil 
pile with tarp or foam; temporarily halt non-
essential contaminated soil management 

operations. 

YES 

NO 

Take all possible steps to 
minimize vapors and odor.  

Potential actions: reduce open 
excavation areas, truck loading 

rate, and trucking rate. 

 

YES 

NO 

EMISSION CONDITION 3 
RESPONSE 

Does alarm condition 
go to RED and/or is 

there a public 
complaint? 

Does alarm 
condition go to 

RED and/or is there 
a public complaint? 

Figure 9 – Air Monitoring Response Plan Flowchart 

Removal Action Work Plan 

North Plant MGP Site 

Waukegan, Illinois 

  
YELLOW 

Flag  

  
RED 

Flag  

Perform focused perimeter air 
monitoring using PIDs. 

Perform focused perimeter air monitoring 
using portable particulate monitors. 

 Document source and 
response actions, 

continue work, call PM. 

YES 

NO 
 

YES 

NO 

Dust (PM10) 

Is source of 
emissions caused 

by remediation 
work? 

 

Does alarm 
condition RED 

continue? 

Does alarm 
condition RED 

continue? 

Is focused air monitoring 
above Action Level, or is 
there a public complaint? 

Is focused air 
monitoring above 

Action Level? 
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Table 1. Pre-Removal Site Characterization Data
Removal Action Work Plan
North Plant MGP Site
Waukegan, Illinois

Sample Location Sample Depth (ft) Sample Date
Diesel Range 

Organics1 (mg/kg)
Gasoline Range 
Organic1 (mg/kg)

Total Petroleum 
Hydrocarbons2 

(mg/kg)

SB201  10-12 04/23/12 997 < 37.5 997

SB200  10-12 04/23/12 3,650 15.4 3,665
SB206  13-14 06/20/12 125 < 4.8 125

SB206B  6-8 06/20/12 6,600 < 41.5 6,600
SB202B  6-8 06/21/12 1,070 13.2 1,083

SB205  8-10 06/21/12 1460 < 4.6 1,460

SB205B  5-6 06/21/12 861 < 4.8 861

SB209  8-9 06/22/12 144 < 4.8 144

SB208  11-12 06/22/12 444 < 4.8 444

SB210  2-3 06/25/12 119,000 < 304 119,000
SB207  23-24 06/25/12 90.9 < 5 90.9

SB220  13-14 06/28/12 5.2 < 4.8 5.2

SB224  6-8 06/28/12 70,100 <  6160 70,100
SB223  6-8 06/29/12 4.1 < 5.1 4.1

SB226  11-12 06/29/12 7.8 < 5 7.8

 (O-AMM 7/25/12; C-GRL 7/30/12) 

Notes:
1. DRO and GRO analyzed by EPA Method 8015B Modified.

2. TPH is reported as the sum of DRO and GRO.

3. < 37.5 indicates concentrations are below the reported limit of dectection.

4. 3,665 indicates concentrations above the default value of 2,000 mg/kg  for soil attenuation capacity in accordance with Illinois TACO: 35 IAC 742.215.

2088 RAWP Table 1 - Pre-Removal Characterization Data Page 1 of 1



Table 2. ISS Treatability Study Physical Testing Summary
Removal Action Work Plan
North Plant MGP Site
Waukegan, Illinois

Activity Category Test Description
QTY of Mixes 

Tested

QTY 
(Tests/Molds
/Procedures)

Number of Soil 
Types

 ASTM D2216 Moisture Content -- 1 1

ASTM D2937 Modified Bulk Density (1 point Proctor @ as-received Moisture Content) -- 1 1

ASTM D2487 USCS -- 1 1

ASTM D422 Particle Size Analysis (with Hydrometer) -- 1 1

ASTM D4318 Atterberg Limits -- 1 1

Screening & Compositing Soil Samples Buckets -- 8 1

Screening & Compositing Samples -- 0 1

Mix Design Preparation 3 1 1

Specimen Preparation (3 UCS/3 Perm, 1 ANS 16.1,  1 Penetrometer, 2 Spare) 3 10 1

Specimen Preparation (Durability) 2 test, 2 control, 1 Moisture Content per each test D4842/D4843 3 10 1

ASTM D1633 Standard Test Methods for Compressive Strength of Molded Soil-Cement Cylinders 1 3 1

ASTM D5084 Hydraulic Conductivity 1 3 1

 ASTM D2216 Moisture Content 3 1 1

Pocket Penetrometer Measurements after 3 days of curing 3 4

ASTM D1633 Standard Test Methods for Compressive Strength of Molded Soil-Cement Cylinders 1 1 1

ASTM D5084 Hydraulic Conductivity 1 1 1

Mix Design Preparation 4 1 1

Specimen Preparation (3 UCS/3 Perm, 1 ANS 16.1,  1 Penetrometer, 2 Spare) 4 10 1

Specimen Preparation (Durability) 2 test, 2 control, 1 Moisture Content per each test D4842/D4843 4 10 1

ASTM D1633 Standard Test Methods for Compressive Strength of Molded Soil-Cement Cylinders 2 3 1

ASTM D5084 Hydraulic Conductivity 2 3 1

 ASTM D2216 Moisture Content 4 4

Pocket Penetrometer Measurements after 3 days of curing 4 1 1

ASTM D1633 Standard Test Methods for Compressive Strength of Molded Soil-Cement Cylinders 1 1 1

ASTM D5084 Hydraulic Conductivity 1 1 1

Mix Design Preparation 3 1 1

Specimen Preparation (3 UCS/3 Perm, 1 ANS 16.1,  1 Penetrometer, 2 Spare) 3 10 1

Specimen Preparation (Durability) 2 test, 2 control, 1 Moisture Content per each test D4842/D4843 3 10 1

ASTM D1633 Standard Test Methods for Compressive Strength of Molded Soil-Cement Cylinders 1 3 1

ASTM D5084 Hydraulic Conductivity 1 3 1

 ASTM D2216 Moisture Content 3 4

Pocket Penetrometer Measurements after 3 days of curing 3 1 1

ASTM D1633 Standard Test Methods for Compressive Strength of Molded Soil-Cement Cylinders 1 1 1

ASTM D5084 Hydraulic Conductivity 1 1 1

ANSI/ANS-16.1: Preparation of leachate and slake observation 2 10 1

ISS Leachate Testing 2 10 1

ASTM D4843M Standard Test Method for Wetting and Drying Test of Solid Wastes 2 1 1

ASTM D4842M Standard Test Method for Determining the Resistance of Solid Wastes to Freezing and 

Thawing
2 1 1

Volume Expansion Calculation 2 1 1

As Received Soil

Bulk Soil Material (Prior To Screening)

Soil Composite Sample Preparation 

Cement/GGBFS Mixes (Mix 1-3)

Final Testing (Mix 1 and 2)

Cement/GGBFS/Bentonite Mixes            

(Mix 8-10)

Cement/Bentonite Mixes (Mix 4-7)

Phase I Testing

Phase II Testing

Preparation

Testng

Testing

Preparation

Preparation

Phase I Testing

Phase II Testing

Testing

Phase II Testing

Phase I Testing

Preparation
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Table 3. ISS Treatability Study Leachate Data Summary
Removal Action Work Plan
North Plant MGP Site
Waukegan, Illinois

Leach Start: July 31, 2012
Leach Interval Complete:

Inorganics (ug/L)
Arsenic, Total 6020A 10 0.1170 1.0 TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
Chromium, Total 6020A 100 0.1060 1.0 TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
Copper, Total 6020A 650 0.1900 1.0 TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
Lead, Total 6020A 7.5 0.1320 1.0 TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
Mercury, Total 7470A 2 0.1000 0.2 TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
Nickel, Total 6020A 100 0.1130 1.0 TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
Zinc, Total 6020A 5,000 1.5660 10.0 TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
Cyanide, Total 9010B/9012A NS 4.2600 20.0 TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
Cyanide, Amenable 9010B/9012A 200 4.2600 20.0 TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD

Volatile Organic Compounds (ug/L)
Benzene 8260B 5 0.41 1.0 TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
cis-1,2-Dichloroethene 8260B 70 0.83 1.0 TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
1,1-Dichloroethane 8260B 700 0.75 1.0 TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
Ethylbenzene 8260B 700 0.54 1.0 TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
Toluene 8260B 1,000 0.67 1.0 TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
Vinyl Chloride 8260B 2 0.18 1.0 TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
Xylenes, Total 8260B 10,000 2.60 3.0 TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD

Semi-Volatile Organic Compounds, Excluding PAHs (ug/L)
Bis(2-ethylhexyl)phthalate 8270C 6 2.5970 5.0 TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
Carbazole 8270C NS 0.6949 5.0 TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
Dibenzofuran 8270C 5.8 1.0579 5.0 TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
2,4-Dimethylphenol 8270C 140 1.1275 5.0 TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
4-Methylphenol 8270C NS 0.7674 5.0 TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
Phenol 8270C 100 1.0343 5.0 TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD

Polycyclic Aromatic Hydrocarbons (ug/L)
Acenaphthene 8270 by HVI 420 0.00480 0.05 TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
Acenaphthylene 8270 by HVI 420 0.00382 0.05 TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
Anthracene 8270 by HVI 2,100 0.00608 0.05 TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
Benzo(a)anthracene 8270 by HVI 0.13 0.00384 0.05 TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
Benzo(a)pyrene 8270 by HVI 0.20 0.00303 0.05 TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
Benzo(b)fluoranthene 8270 by HVI 0.18 0.00300 0.05 TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
Benzo(ghi)perylene 8270 by HVI 210 0.00360 0.05 TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
Benzo(k)fluoranthene 8270 by HVI 0.17 0.00463 0.05 TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
Chrysene 8270 by HVI 1.5 0.00369 0.05 TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
Dibenz(a,h)anthracene 8270 by HVI 0.30 0.00339 0.05 TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
Fuoranthene 8270 by HVI 280 0.00467 0.05 TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
Fluorene 8270 by HVI 280 0.00506 0.05 TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
Indeno(1,2,3-cd)pyrene 8270 by HVI 0.43 0.00496 0.05 TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
2-Methylnaphthalene 8270 by HVI 27 0.00409 0.05 TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
Naphthalene 8270 by HVI 140 0.00514 0.05 TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
Phenanthrene 8270 by HVI 2,100 0.00858 0.05 TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
Pyrene 8270 by HVI 210 0.00503 0.05 TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD

Notes
TBD - Concentration to be determined following leach testing interval sampling and analysis.

1. Design Goals based on USEPA MCL, IEPA Taco Tier 1, or USEPA RSL as established by multi-site screening levels (June 2012) based on the May 2012 update to the EPA RSLs.

9032 5 4719Parameter 0.08 0.3Pace MDL Pace RLDesign Goals1 

(ug/L)
Analytical 

Method 1
Time (Days)

4
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Table 4. ISS Performance Goals and Preliminary Construction Quality Assurance Plan
Removal Action Work Plan
North Plant MGP Site
Waukegan, Illinois

Work Test Description
Test 

Standard1  Field Sampling Frequency
Estimated Total 
Number of CQA 

Samples2
ISS Performance Goal3 QA Acceptance Criteria4

Hydraulic Conductivity ASTM  D5084

1 sample per Pilot Scale Evaluation (Three pilot scale areas with a minimum of two columns at each to be performed. 

Additional samples may be collected from additional columns if they are needed based on significant changes in mix design 

or site soils.)

3 ≤1 x 10
-6

 cm/s @ 7 days ≤1 x 10
-6

 cm/s @ 28 days

Unconfined Compressive Strength

(UCS)
ASTM D1633

1 sample per Pilot Scale Evaluation (Three pilot scale areas with a minimum of two columns at each to be performed. 

Additional samples may be collected from additional columns if they are needed based on significant changes in mix design 

or site soils.)

3 ≥50 psi @ 7 days ≥50 psi @ 28 days

Hydraulic Conductivity ASTM  D5084

1 sample every 1,000 cubic yards or once per day for standard cure @ 7 days (213 samples)

1 sample every 200 linear feet around the perimeter of ISS area for standard cure @ 28 days (20 additional sample).                                                                                                                                                                                                                                                                  

- Approximately half may be analyzed following 28 day cure, even if passing results are indicated after 7 day cure.

233
Evaluated @ 7 days

≤1 x 10
-6

 cm/s @ 28 days

Geometric mean of hydraulic 

conductivity ≤ 1x10
-6

 cm/s with no 

single sample greater than 5x10
-6 

cm/s

Unconfined Compressive Strength

(UCS)
ASTM D1633

1 sample every 1,000 cubic yards or once per day for standard cure @ 7 days (213 samples)

1 sample every 200 linear feet around the perimeter of ISS area for standard cure @ 28 days (20 additional sample).                                                                                                                                                                                                                                                                  

- Approximately half may be analyzed following 28 day cure, even if passing results are indicated after 7 day cure.

233 Evaluated @ 7 days 

≥50 psi @ 28 days

Average UCS ≥ 50 psi with no single 

sample less than 40 psi

Notes:
1. Prior to testing, all mold specimens will be cured following ASTM 2632, Standard 7-day and 28-day cure.

2. Sample quantity collected shall be adequate to perform the listed ASTM standard tests plus additional spare molds.

3. ISS performance goals apply prior to completion of 50% of ISS columns.

4. QA acceptance criteria apply after 50% completion of ISS columns.

Full Scale ISS 
Operations

Pilot Scale ISS 
Evaluation

2088 RAWP Table 4 - ISS CQA Page 1 of 1



 
 
 
 
 
 
 
 

APPENDIX A 
 

PRE-REMOVAL SITE CHARACTERIZATION DATA 
  



 
 
 
 
 
 
 
 

APPENDIX A1 
 

LABORATORY ANALYTICAL REPORTS 
 
  



May 11, 2012

LIMS USE: FR - GLENN LUKE

LIMS OBJECT ID: 4059458

4059458

Project:

Pace Project No.:

RE:

Glenn Luke
Natural Resource Technologies
23713 W Park Rd
Pewaukee, WI 53072

2088 NORTH PLANT MGP

Dear Glenn Luke:

Enclosed are the analytical results for sample(s) received by the laboratory on April 27, 2012.  The
results relate only to the samples included in this report.  Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Brian Basten

brian.basten@pacelabs.com
Project Manager

Enclosures

cc: Brian Hennings, NATURAL RESOURCE TECHNOLOGY
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CERTIFICATIONS

Pace Project No.:

Project:

4059458

2088 NORTH PLANT MGP

Green Bay Certification IDs
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334

New York Certification #: 11888
North Carolina Certification #: 503
North Dakota Certification #: R-150
South Carolina Certification #: 83006001
US Dept of Agriculture #: S-76505
Wisconsin Certification #: 405132750
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SAMPLE SUMMARY

Pace Project No.:

Project:

4059458

2088 NORTH PLANT MGP

Lab ID Sample ID Matrix Date Collected Date Received

4059458001 042312001 Solid 04/23/12 08:50 04/27/12 09:25

4059458002 042312002 Solid 04/23/12 13:30 04/27/12 09:25

4059458003 042512001 Water 04/25/12 14:30 04/27/12 09:25

4059458004 TRIP042512 Water 04/25/12 14:30 04/27/12 09:25
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

4059458

2088 NORTH PLANT MGP

Lab ID Sample ID Method
Analytes
ReportedAnalysts

4059458001 042312001 EPA 8015B Modified 2HMH

EPA 8015B Modified 1PMS

ASTM D2974-87 1LTI

4059458002 042312002 EPA 8015B Modified 2HMH

EPA 8015B Modified 1PMS

ASTM D2974-87 1LTI

4059458003 042512001 EPA 8082 10BDS

EPA 6010 12DLB

EPA 7470 1CMS

EPA 8270 70RJN

EPA 8260 38SMT

EPA 351.2 1DAW

EPA 365.4 1DAW

4059458004 TRIP042512 EPA 8260 38SMT
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PROJECT NARRATIVE

Pace Project No.:

Project:

4059458

2088 NORTH PLANT MGP

Method:

Client: Natural Resources Technologies

EPA 8015B Modified

Date: May 11, 2012

Description: 8015 GCS THC-Diesel

General Information:
2 samples were analyzed for EPA 8015B Modified.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 3546 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

QC Batch: OEXT/14392

S4: Surrogate recovery not evaluated against control limits due to sample dilution.

• 042312001  (Lab ID: 4059458001)

• o-Terphenyl (S)

• 042312002  (Lab ID: 4059458002)

• o-Terphenyl (S)

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
Batch Comments:

The default spike range of the standard used for QC evaluation is C10-C28. All other carbon ranges may recover outside of spike
limits because they may not cover the range of the spike used.

• QC Batch: GCSV / 7578
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PROJECT NARRATIVE

Pace Project No.:

Project:

4059458

2088 NORTH PLANT MGP

Method:

Client: Natural Resources Technologies

EPA 8082

Date: May 11, 2012

Description: 8082 GCS PCB

General Information:
1 sample was analyzed for EPA 8082.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 3510 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
Batch Comments:

The continuing calibration is outside of method acceptance limits. Analyte presence below reporting limits in associated samples.
Results unaffected by high bias.  Any samples with the presence of analytes above reporting limits were re-analyzed in a valid
window.

• QC Batch: GCSV / 7594
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PROJECT NARRATIVE

Pace Project No.:

Project:

4059458

2088 NORTH PLANT MGP

Method:

Client: Natural Resources Technologies

EPA 8015B Modified

Date: May 11, 2012

Description: Gasoline Range Organics

General Information:
2 samples were analyzed for EPA 8015B Modified.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 5035A/5030B with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

A matrix spike/matrix spike duplicate was not performed due to insufficient sample volume.

QC Batch: GCV/8314

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
Analyte Comments:

QC Batch: GCV/8311

D3: Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.

• 042312001  (Lab ID: 4059458001)

• TPH (C06-C10)
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PROJECT NARRATIVE

Pace Project No.:

Project:

4059458

2088 NORTH PLANT MGP

Method:

Client: Natural Resources Technologies

EPA 6010

Date: May 11, 2012

Description: 6010 MET ICP, Dissolved

General Information:
1 sample was analyzed for EPA 6010.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:

Project:

4059458

2088 NORTH PLANT MGP

Method:

Client: Natural Resources Technologies

EPA 7470

Date: May 11, 2012

Description: 7470 Mercury, Dissolved

General Information:
1 sample was analyzed for EPA 7470.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 7470 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:

Project:

4059458

2088 NORTH PLANT MGP

Method:

Client: Natural Resources Technologies

EPA 8270

Date: May 11, 2012

Description: 8270 MSSV Semivolatile Organic

General Information:
1 sample was analyzed for EPA 8270.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 3510 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

QC Batch: OEXT/14368

S4: Surrogate recovery not evaluated against control limits due to sample dilution.

• 042512001  (Lab ID: 4059458003)

• 2,4,6-Tribromophenol (S)

• 2-Fluorobiphenyl (S)

• 2-Fluorophenol (S)

• Nitrobenzene-d5 (S)

• Phenol-d6 (S)

• Terphenyl-d14 (S)

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.
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PROJECT NARRATIVE

Pace Project No.:

Project:

4059458

2088 NORTH PLANT MGP

Method:

Client: Natural Resources Technologies

EPA 8270

Date: May 11, 2012

Description: 8270 MSSV Semivolatile Organic

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:

Project:

4059458

2088 NORTH PLANT MGP

Method:

Client: Natural Resources Technologies

EPA 8260

Date: May 11, 2012

Description: 8260 MSV

General Information:
2 samples were analyzed for EPA 8260.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
Analyte Comments:

QC Batch: MSV/15014

D3: Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.

• 042512001  (Lab ID: 4059458003)

• Dibromofluoromethane (S)
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PROJECT NARRATIVE

Pace Project No.:

Project:

4059458

2088 NORTH PLANT MGP

Method:

Client: Natural Resources Technologies

EPA 351.2

Date: May 11, 2012

Description: 351.2 Diss. Kjeldahl Nitrogen

General Information:
1 sample was analyzed for EPA 351.2.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 351.2 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:

Project:

4059458

2088 NORTH PLANT MGP

Method:

Client: Natural Resources Technologies

EPA 365.4

Date: May 11, 2012

Description: 365.4 Total Phosphorus

General Information:
1 sample was analyzed for EPA 365.4.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 365.4 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.
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ANALYTICAL RESULTS

Pace Project No.:

Project:

4059458

2088 NORTH PLANT MGP

Sample: 042312001 Lab ID: 4059458001 Collected: 04/23/12 08:50 Received: 04/27/12 09:25 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8015 GCS THC-Diesel Analytical Method: EPA 8015B Modified  Preparation Method: EPA 3546

TPH - Diesel (C10-C28) 997 mg/kg 20 05/07/12 13:4305/02/12 10:5739.0

Surrogates
o-Terphenyl (S) 0 %. 20 05/07/12 13:43 84-15-1 S405/02/12 10:5739-130

Gasoline Range Organics Analytical Method: EPA 8015B Modified  Preparation Method: EPA 5035A/5030B

TPH (C06-C10) ND mg/kg 8 05/01/12 02:12 D304/30/12 11:5693.5

Percent Moisture Analytical Method: ASTM D2974-87

Percent Moisture 14.4 % 1 05/10/12 08:070.10

Sample: 042312002 Lab ID: 4059458002 Collected: 04/23/12 13:30 Received: 04/27/12 09:25 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8015 GCS THC-Diesel Analytical Method: EPA 8015B Modified  Preparation Method: EPA 3546

TPH - Diesel (C10-C28) 3650 mg/kg 60 05/07/12 14:2905/02/12 10:57116

Surrogates
o-Terphenyl (S) 0 %. 60 05/07/12 14:29 84-15-1 S405/02/12 10:5739-130

Gasoline Range Organics Analytical Method: EPA 8015B Modified  Preparation Method: EPA 5035A/5030B

TPH (C06-C10) 15.4 mg/kg 1 05/01/12 02:3804/30/12 11:5611.6

Percent Moisture Analytical Method: ASTM D2974-87

Percent Moisture 13.5 % 1 05/10/12 08:070.10

Sample: 042512001 Lab ID: 4059458003 Collected: 04/25/12 14:30 Received: 04/27/12 09:25 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8082 GCS PCB Analytical Method: EPA 8082  Preparation Method: EPA 3510

PCB-1016 (Aroclor 1016) ND ug/L 1 05/09/12 02:59 12674-11-205/07/12 12:000.94

PCB-1221 (Aroclor 1221) ND ug/L 1 05/09/12 02:59 11104-28-205/07/12 12:000.94

PCB-1232 (Aroclor 1232) ND ug/L 1 05/09/12 02:59 11141-16-505/07/12 12:000.94

PCB-1242 (Aroclor 1242) ND ug/L 1 05/09/12 02:59 53469-21-905/07/12 12:000.94

PCB-1248 (Aroclor 1248) ND ug/L 1 05/09/12 02:59 12672-29-605/07/12 12:000.94

PCB-1254 (Aroclor 1254) ND ug/L 1 05/09/12 02:59 11097-69-105/07/12 12:000.94

PCB-1260 (Aroclor 1260) ND ug/L 1 05/09/12 02:59 11096-82-505/07/12 12:000.94

PCB, Total ND ug/L 1 05/09/12 02:59 1336-36-305/07/12 12:000.94

Surrogates
Tetrachloro-m-xylene (S) 67 %. 1 05/09/12 02:59 877-09-805/07/12 12:0010-173

Decachlorobiphenyl (S) 54 %. 1 05/09/12 02:59 2051-24-305/07/12 12:0031-130
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ANALYTICAL RESULTS

Pace Project No.:

Project:

4059458

2088 NORTH PLANT MGP

Sample: 042512001 Lab ID: 4059458003 Collected: 04/25/12 14:30 Received: 04/27/12 09:25 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

6010 MET ICP, Dissolved Analytical Method: EPA 6010

Antimony, Dissolved ND ug/L 1 05/03/12 12:21 7440-36-020.0

Arsenic, Dissolved ND ug/L 1 05/03/12 12:21 7440-38-220.0

Beryllium, Dissolved ND ug/L 1 05/03/12 12:21 7440-41-74.0

Cadmium, Dissolved ND ug/L 1 05/03/12 12:21 7440-43-95.0

Chromium, Dissolved ND ug/L 1 05/03/12 12:21 7440-47-35.0

Copper, Dissolved ND ug/L 1 05/03/12 12:21 7440-50-810.0

Lead, Dissolved ND ug/L 1 05/03/12 12:21 7439-92-17.5

Nickel, Dissolved ND ug/L 1 05/03/12 12:21 7440-02-010.0

Selenium, Dissolved ND ug/L 1 05/03/12 12:21 7782-49-220.0

Silver, Dissolved ND ug/L 1 05/03/12 12:21 7440-22-410.0

Thallium, Dissolved ND ug/L 1 05/03/12 12:21 7440-28-040.0

Zinc, Dissolved ND ug/L 1 05/03/12 12:21 7440-66-640.0

7470 Mercury, Dissolved Analytical Method: EPA 7470  Preparation Method: EPA 7470

Mercury, Dissolved ND ug/L 1 05/03/12 15:55 7439-97-605/02/12 18:470.20

8270 MSSV Semivolatile Organic Analytical Method: EPA 8270  Preparation Method: EPA 3510

Acenaphthene 591 ug/L 100 05/02/12 14:43 83-32-905/01/12 12:00472

Acenaphthylene ND ug/L 100 05/02/12 14:43 208-96-805/01/12 12:00472

Anthracene ND ug/L 100 05/02/12 14:43 120-12-705/01/12 12:00472

Benzo(a)anthracene ND ug/L 100 05/02/12 14:43 56-55-305/01/12 12:00472

Benzo(a)pyrene ND ug/L 100 05/02/12 14:43 50-32-805/01/12 12:00472

Benzo(b)fluoranthene ND ug/L 100 05/02/12 14:43 205-99-205/01/12 12:00472

Benzo(g,h,i)perylene ND ug/L 100 05/02/12 14:43 191-24-205/01/12 12:00472

Benzo(k)fluoranthene ND ug/L 100 05/02/12 14:43 207-08-905/01/12 12:00472

4-Bromophenylphenyl ether ND ug/L 100 05/02/12 14:43 101-55-305/01/12 12:00472

Butylbenzylphthalate ND ug/L 100 05/02/12 14:43 85-68-705/01/12 12:00472

Carbazole ND ug/L 100 05/02/12 14:43 86-74-805/01/12 12:00472

4-Chloro-3-methylphenol ND ug/L 100 05/02/12 14:43 59-50-705/01/12 12:00472

4-Chloroaniline ND ug/L 100 05/02/12 14:43 106-47-805/01/12 12:00472

bis(2-Chloroethoxy)methane ND ug/L 100 05/02/12 14:43 111-91-105/01/12 12:00472

bis(2-Chloroethyl) ether ND ug/L 100 05/02/12 14:43 111-44-405/01/12 12:00472

2-Chloronaphthalene ND ug/L 100 05/02/12 14:43 91-58-705/01/12 12:00472

2-Chlorophenol ND ug/L 100 05/02/12 14:43 95-57-805/01/12 12:00472

4-Chlorophenylphenyl ether ND ug/L 100 05/02/12 14:43 7005-72-305/01/12 12:00472

Chrysene ND ug/L 100 05/02/12 14:43 218-01-905/01/12 12:00472

Dibenz(a,h)anthracene ND ug/L 100 05/02/12 14:43 53-70-305/01/12 12:00472

Dibenzofuran ND ug/L 100 05/02/12 14:43 132-64-905/01/12 12:00472

1,2-Dichlorobenzene ND ug/L 100 05/02/12 14:43 95-50-105/01/12 12:00472

1,3-Dichlorobenzene ND ug/L 100 05/02/12 14:43 541-73-105/01/12 12:00472

1,4-Dichlorobenzene ND ug/L 100 05/02/12 14:43 106-46-705/01/12 12:00472

3,3'-Dichlorobenzidine ND ug/L 100 05/02/12 14:43 91-94-105/01/12 12:00472

2,4-Dichlorophenol ND ug/L 100 05/02/12 14:43 120-83-205/01/12 12:00472

Diethylphthalate ND ug/L 100 05/02/12 14:43 84-66-205/01/12 12:00472

2,4-Dimethylphenol ND ug/L 100 05/02/12 14:43 105-67-905/01/12 12:00472

Dimethylphthalate ND ug/L 100 05/02/12 14:43 131-11-305/01/12 12:00472
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ANALYTICAL RESULTS

Pace Project No.:

Project:

4059458

2088 NORTH PLANT MGP

Sample: 042512001 Lab ID: 4059458003 Collected: 04/25/12 14:30 Received: 04/27/12 09:25 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8270 MSSV Semivolatile Organic Analytical Method: EPA 8270  Preparation Method: EPA 3510

Di-n-butylphthalate ND ug/L 100 05/02/12 14:43 84-74-205/01/12 12:00472

4,6-Dinitro-2-methylphenol ND ug/L 100 05/02/12 14:43 534-52-105/01/12 12:00472

2,4-Dinitrophenol ND ug/L 100 05/02/12 14:43 51-28-505/01/12 12:00943

2,4-Dinitrotoluene ND ug/L 100 05/02/12 14:43 121-14-205/01/12 12:00472

2,6-Dinitrotoluene ND ug/L 100 05/02/12 14:43 606-20-205/01/12 12:00472

Di-n-octylphthalate ND ug/L 100 05/02/12 14:43 117-84-005/01/12 12:00472

bis(2-Ethylhexyl)phthalate ND ug/L 100 05/02/12 14:43 117-81-705/01/12 12:00472

Fluoranthene ND ug/L 100 05/02/12 14:43 206-44-005/01/12 12:00472

Fluorene ND ug/L 100 05/02/12 14:43 86-73-705/01/12 12:00472

Hexachloro-1,3-butadiene ND ug/L 100 05/02/12 14:43 87-68-305/01/12 12:00943

Hexachlorobenzene ND ug/L 100 05/02/12 14:43 118-74-105/01/12 12:00472

Hexachlorocyclopentadiene ND ug/L 100 05/02/12 14:43 77-47-405/01/12 12:00472

Hexachloroethane ND ug/L 100 05/02/12 14:43 67-72-105/01/12 12:00472

Indeno(1,2,3-cd)pyrene ND ug/L 100 05/02/12 14:43 193-39-505/01/12 12:00472

Isophorone ND ug/L 100 05/02/12 14:43 78-59-105/01/12 12:00472

2-Methylnaphthalene 1100 ug/L 100 05/02/12 14:43 91-57-605/01/12 12:00472

2-Methylphenol(o-Cresol) ND ug/L 100 05/02/12 14:43 95-48-705/01/12 12:00472

3&4-Methylphenol(m&p Cresol) ND ug/L 100 05/02/12 14:4305/01/12 12:00472

Naphthalene 5150 ug/L 100 05/02/12 14:43 91-20-305/01/12 12:00472

2-Nitroaniline ND ug/L 100 05/02/12 14:43 88-74-405/01/12 12:00472

3-Nitroaniline ND ug/L 100 05/02/12 14:43 99-09-205/01/12 12:00472

4-Nitroaniline ND ug/L 100 05/02/12 14:43 100-01-605/01/12 12:00472

Nitrobenzene ND ug/L 100 05/02/12 14:43 98-95-305/01/12 12:00472

2-Nitrophenol ND ug/L 100 05/02/12 14:43 88-75-505/01/12 12:00472

4-Nitrophenol ND ug/L 100 05/02/12 14:43 100-02-705/01/12 12:00943

N-Nitroso-di-n-propylamine ND ug/L 100 05/02/12 14:43 621-64-705/01/12 12:00472

N-Nitrosodiphenylamine ND ug/L 100 05/02/12 14:43 86-30-605/01/12 12:00943

2,2'-Oxybis(1-chloropropane) ND ug/L 100 05/02/12 14:43 108-60-105/01/12 12:00472

Pentachlorophenol ND ug/L 100 05/02/12 14:43 87-86-505/01/12 12:00943

Phenanthrene 609 ug/L 100 05/02/12 14:43 85-01-805/01/12 12:00472

Phenol ND ug/L 100 05/02/12 14:43 108-95-205/01/12 12:00472

Pyrene ND ug/L 100 05/02/12 14:43 129-00-005/01/12 12:00472

1,2,4-Trichlorobenzene ND ug/L 100 05/02/12 14:43 120-82-105/01/12 12:00472

2,4,5-Trichlorophenol ND ug/L 100 05/02/12 14:43 95-95-405/01/12 12:00472

2,4,6-Trichlorophenol ND ug/L 100 05/02/12 14:43 88-06-205/01/12 12:00472

Surrogates
Nitrobenzene-d5 (S) 0 %. 100 05/02/12 14:43 4165-60-0 S405/01/12 12:0041-130

2-Fluorobiphenyl (S) 0 %. 100 05/02/12 14:43 321-60-8 S405/01/12 12:0051-130

Terphenyl-d14 (S) 0 %. 100 05/02/12 14:43 1718-51-0 S405/01/12 12:0038-130

Phenol-d6 (S) 0 %. 100 05/02/12 14:43 13127-88-3 S405/01/12 12:0013-130

2-Fluorophenol (S) 0 %. 100 05/02/12 14:43 367-12-4 S405/01/12 12:0024-130

2,4,6-Tribromophenol (S) 0 %. 100 05/02/12 14:43 118-79-6 S405/01/12 12:0038-130

8260 MSV Analytical Method: EPA 8260

Acetone ND ug/L 50 04/30/12 15:55 67-64-11000

Benzene 163 ug/L 50 04/30/12 15:55 71-43-250.0

Bromodichloromethane ND ug/L 50 04/30/12 15:55 75-27-450.0
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ANALYTICAL RESULTS

Pace Project No.:

Project:

4059458

2088 NORTH PLANT MGP

Sample: 042512001 Lab ID: 4059458003 Collected: 04/25/12 14:30 Received: 04/27/12 09:25 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8260 MSV Analytical Method: EPA 8260

Bromoform ND ug/L 50 04/30/12 15:55 75-25-250.0

Bromomethane ND ug/L 50 04/30/12 15:55 74-83-950.0

2-Butanone (MEK) ND ug/L 50 04/30/12 15:55 78-93-31000

Carbon disulfide ND ug/L 50 04/30/12 15:55 75-15-050.0

Carbon tetrachloride ND ug/L 50 04/30/12 15:55 56-23-550.0

Chlorobenzene ND ug/L 50 04/30/12 15:55 108-90-750.0

Chloroethane ND ug/L 50 04/30/12 15:55 75-00-350.0

Chloroform ND ug/L 50 04/30/12 15:55 67-66-3250

Chloromethane ND ug/L 50 04/30/12 15:55 74-87-350.0

Dibromochloromethane ND ug/L 50 04/30/12 15:55 124-48-150.0

1,1-Dichloroethane ND ug/L 50 04/30/12 15:55 75-34-350.0

1,2-Dichloroethane ND ug/L 50 04/30/12 15:55 107-06-250.0

1,1-Dichloroethene ND ug/L 50 04/30/12 15:55 75-35-450.0

cis-1,2-Dichloroethene ND ug/L 50 04/30/12 15:55 156-59-250.0

trans-1,2-Dichloroethene ND ug/L 50 04/30/12 15:55 156-60-550.0

1,2-Dichloropropane ND ug/L 50 04/30/12 15:55 78-87-550.0

cis-1,3-Dichloropropene ND ug/L 50 04/30/12 15:55 10061-01-550.0

trans-1,3-Dichloropropene ND ug/L 50 04/30/12 15:55 10061-02-650.0

Ethylbenzene 833 ug/L 50 04/30/12 15:55 100-41-450.0

2-Hexanone ND ug/L 50 04/30/12 15:55 591-78-6250

Methylene Chloride ND ug/L 50 04/30/12 15:55 75-09-250.0

4-Methyl-2-pentanone (MIBK) ND ug/L 50 04/30/12 15:55 108-10-1250

Methyl-tert-butyl ether ND ug/L 50 04/30/12 15:55 1634-04-450.0

Styrene ND ug/L 50 04/30/12 15:55 100-42-550.0

1,1,2,2-Tetrachloroethane ND ug/L 50 04/30/12 15:55 79-34-550.0

Tetrachloroethene ND ug/L 50 04/30/12 15:55 127-18-450.0

Toluene ND ug/L 50 04/30/12 15:55 108-88-350.0

1,1,1-Trichloroethane ND ug/L 50 04/30/12 15:55 71-55-650.0

1,1,2-Trichloroethane ND ug/L 50 04/30/12 15:55 79-00-550.0

Trichloroethene ND ug/L 50 04/30/12 15:55 79-01-650.0

Vinyl chloride ND ug/L 50 04/30/12 15:55 75-01-450.0

Xylene (Total) 432 ug/L 50 04/30/12 15:55 1330-20-7150

Surrogates
4-Bromofluorobenzene (S) 81 %. 50 04/30/12 15:55 460-00-470-130

Dibromofluoromethane (S) 100 %. 50 04/30/12 15:55 1868-53-7 D370-130

Toluene-d8 (S) 89 %. 50 04/30/12 15:55 2037-26-570-130

351.2 Diss. Kjeldahl Nitrogen Analytical Method: EPA 351.2  Preparation Method: EPA 351.2

Nitrogen, Kjeldahl, Total, Dissolved 2.6 mg/L 1 05/07/12 14:40 7727-37-905/07/12 10:001.0

365.4 Total Phosphorus Analytical Method: EPA 365.4  Preparation Method: EPA 365.4

Phosphorus ND mg/L 1 05/09/12 14:09 7723-14-005/09/12 07:300.40
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ANALYTICAL RESULTS

Pace Project No.:

Project:

4059458

2088 NORTH PLANT MGP

Sample: TRIP042512 Lab ID: 4059458004 Collected: 04/25/12 14:30 Received: 04/27/12 09:25 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8260 MSV Analytical Method: EPA 8260

Acetone ND ug/L 1 04/30/12 12:30 67-64-120.0

Benzene ND ug/L 1 04/30/12 12:30 71-43-21.0

Bromodichloromethane ND ug/L 1 04/30/12 12:30 75-27-41.0

Bromoform ND ug/L 1 04/30/12 12:30 75-25-21.0

Bromomethane ND ug/L 1 04/30/12 12:30 74-83-91.0

2-Butanone (MEK) ND ug/L 1 04/30/12 12:30 78-93-320.0

Carbon disulfide ND ug/L 1 04/30/12 12:30 75-15-01.0

Carbon tetrachloride ND ug/L 1 04/30/12 12:30 56-23-51.0

Chlorobenzene ND ug/L 1 04/30/12 12:30 108-90-71.0

Chloroethane ND ug/L 1 04/30/12 12:30 75-00-31.0

Chloroform ND ug/L 1 04/30/12 12:30 67-66-35.0

Chloromethane ND ug/L 1 04/30/12 12:30 74-87-31.0

Dibromochloromethane ND ug/L 1 04/30/12 12:30 124-48-11.0

1,1-Dichloroethane ND ug/L 1 04/30/12 12:30 75-34-31.0

1,2-Dichloroethane ND ug/L 1 04/30/12 12:30 107-06-21.0

1,1-Dichloroethene ND ug/L 1 04/30/12 12:30 75-35-41.0

cis-1,2-Dichloroethene ND ug/L 1 04/30/12 12:30 156-59-21.0

trans-1,2-Dichloroethene ND ug/L 1 04/30/12 12:30 156-60-51.0

1,2-Dichloropropane ND ug/L 1 04/30/12 12:30 78-87-51.0

cis-1,3-Dichloropropene ND ug/L 1 04/30/12 12:30 10061-01-51.0

trans-1,3-Dichloropropene ND ug/L 1 04/30/12 12:30 10061-02-61.0

Ethylbenzene ND ug/L 1 04/30/12 12:30 100-41-41.0

2-Hexanone ND ug/L 1 04/30/12 12:30 591-78-65.0

Methylene Chloride ND ug/L 1 04/30/12 12:30 75-09-21.0

4-Methyl-2-pentanone (MIBK) ND ug/L 1 04/30/12 12:30 108-10-15.0

Methyl-tert-butyl ether ND ug/L 1 04/30/12 12:30 1634-04-41.0

Styrene ND ug/L 1 04/30/12 12:30 100-42-51.0

1,1,2,2-Tetrachloroethane ND ug/L 1 04/30/12 12:30 79-34-51.0

Tetrachloroethene ND ug/L 1 04/30/12 12:30 127-18-41.0

Toluene ND ug/L 1 04/30/12 12:30 108-88-31.0

1,1,1-Trichloroethane ND ug/L 1 04/30/12 12:30 71-55-61.0

1,1,2-Trichloroethane ND ug/L 1 04/30/12 12:30 79-00-51.0

Trichloroethene ND ug/L 1 04/30/12 12:30 79-01-61.0

Vinyl chloride ND ug/L 1 04/30/12 12:30 75-01-41.0

Xylene (Total) ND ug/L 1 04/30/12 12:30 1330-20-73.0

Surrogates
4-Bromofluorobenzene (S) 75 %. 1 04/30/12 12:30 460-00-470-130

Dibromofluoromethane (S) 99 %. 1 04/30/12 12:30 1868-53-770-130

Toluene-d8 (S) 87 %. 1 04/30/12 12:30 2037-26-570-130
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QUALITY CONTROL DATA

Pace Project No.:

Project:

4059458

2088 NORTH PLANT MGP

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

GCV/8311

EPA 5035A/5030B

EPA 8015B Modified

Gasoline Range Organics

Associated Lab Samples: 4059458001, 4059458002

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 598558

Associated Lab Samples: 4059458001, 4059458002

Matrix: Solid

Analyzed

TPH (C06-C10) mg/kg ND 10.0 04/30/12 21:30

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

598559LABORATORY CONTROL SAMPLE & LCSD:

LCSSpike LCSD

% Rec RPD

Max

RPD

LCSD

Result

598560

TPH (C06-C10) mg/kg 48.650 97 79-12010150.6 4 20
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QUALITY CONTROL DATA

Pace Project No.:

Project:

4059458

2088 NORTH PLANT MGP

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

ICP/5882

EPA 6010

EPA 6010

ICP Metals, Trace, Dissolved

Associated Lab Samples: 4059458003

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 600288

Associated Lab Samples: 4059458003

Matrix: Water

Analyzed

Antimony, Dissolved ug/L ND 20.0 05/03/12 12:17

Arsenic, Dissolved ug/L ND 20.0 05/03/12 12:17

Beryllium, Dissolved ug/L ND 4.0 05/03/12 12:17

Cadmium, Dissolved ug/L ND 5.0 05/03/12 12:17

Chromium, Dissolved ug/L ND 5.0 05/03/12 12:17

Copper, Dissolved ug/L ND 10.0 05/03/12 12:17

Lead, Dissolved ug/L ND 7.5 05/03/12 12:17

Nickel, Dissolved ug/L ND 10.0 05/03/12 12:17

Selenium, Dissolved ug/L ND 20.0 05/03/12 12:17

Silver, Dissolved ug/L ND 10.0 05/03/12 12:17

Thallium, Dissolved ug/L ND 40.0 05/03/12 12:17

Zinc, Dissolved ug/L ND 40.0 05/03/12 12:17

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

600289LABORATORY CONTROL SAMPLE:

LCSSpike

Antimony, Dissolved ug/L 485500 97 80-120

Arsenic, Dissolved ug/L 477500 95 80-120

Beryllium, Dissolved ug/L 487500 97 80-120

Cadmium, Dissolved ug/L 483500 97 80-120

Chromium, Dissolved ug/L 475500 95 80-120

Copper, Dissolved ug/L 474500 95 80-120

Lead, Dissolved ug/L 490500 98 80-120

Nickel, Dissolved ug/L 491500 98 80-120

Selenium, Dissolved ug/L 488500 98 80-120

Silver, Dissolved ug/L 231250 93 80-120

Thallium, Dissolved ug/L 479500 96 80-120

Zinc, Dissolved ug/L 485500 97 80-120

Parameter Units

MS

Result

% Rec

Limits Qual% RecConc.

600290MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike

Result

4059458003

600291

MSD

Result

MSD

% Rec RPD RPD

Max

MSDMS

Spike

Conc.

Antimony, Dissolved ug/L 500 97 75-12596 1 20500ND 484 479

Arsenic, Dissolved ug/L 500 99 75-12598 1 20500ND 495 491

Beryllium, Dissolved ug/L 500 99 75-12598 1 20500ND 494 490

Cadmium, Dissolved ug/L 500 99 75-12597 1 20500ND 493 486

Chromium, Dissolved ug/L 500 96 75-12595 1 20500ND 480 476

Copper, Dissolved ug/L 500 99 75-12598 1 20500ND 494 491

Lead, Dissolved ug/L 500 98 75-12597 1 20500ND 490 487
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QUALITY CONTROL DATA

Pace Project No.:

Project:

4059458

2088 NORTH PLANT MGP

Parameter Units

MS

Result

% Rec

Limits Qual% RecConc.

600290MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike

Result

4059458003

600291

MSD

Result

MSD

% Rec RPD RPD

Max

MSDMS

Spike

Conc.

Nickel, Dissolved ug/L 500 98 75-12596 1 20500ND 490 483

Selenium, Dissolved ug/L 500 102 75-125101 1 20500ND 513 507

Silver, Dissolved ug/L 250 91 75-12590 1 20250ND 228 226

Thallium, Dissolved ug/L 500 95 75-12595 0 20500ND 480 478

Zinc, Dissolved ug/L 500 98 75-12597 1 20500ND 491 487
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QUALITY CONTROL DATA

Pace Project No.:

Project:

4059458

2088 NORTH PLANT MGP

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

MERP/3057

EPA 7470

EPA 7470

7470 Mercury Dissolved

Associated Lab Samples: 4059458003

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 600074

Associated Lab Samples: 4059458003

Matrix: Water

Analyzed

Mercury, Dissolved ug/L ND 0.20 05/03/12 15:50

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

600075LABORATORY CONTROL SAMPLE:

LCSSpike

Mercury, Dissolved ug/L 5.05 99 85-115

Parameter Units

MS

Result

% Rec

Limits Qual% RecConc.

600076MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike

Result

4059458003

600077

MSD

Result

MSD

% Rec RPD RPD

Max

MSDMS

Spike

Conc.

Mercury, Dissolved ug/L 5 100 85-115101 1 205ND 5.0 5.1
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QUALITY CONTROL DATA

Pace Project No.:

Project:

4059458

2088 NORTH PLANT MGP

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

MSV/15014

EPA 8260

EPA 8260

8260 MSV

Associated Lab Samples: 4059458003, 4059458004

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 598427

Associated Lab Samples: 4059458003, 4059458004

Matrix: Water

Analyzed

1,1,1-Trichloroethane ug/L ND 1.0 04/30/12 07:42

1,1,2,2-Tetrachloroethane ug/L ND 1.0 04/30/12 07:42

1,1,2-Trichloroethane ug/L ND 1.0 04/30/12 07:42

1,1-Dichloroethane ug/L ND 1.0 04/30/12 07:42

1,1-Dichloroethene ug/L ND 1.0 04/30/12 07:42

1,2-Dichloroethane ug/L ND 1.0 04/30/12 07:42

1,2-Dichloropropane ug/L ND 1.0 04/30/12 07:42

2-Butanone (MEK) ug/L ND 20.0 04/30/12 07:42

2-Hexanone ug/L ND 5.0 04/30/12 07:42

4-Methyl-2-pentanone (MIBK) ug/L ND 5.0 04/30/12 07:42

Acetone ug/L ND 20.0 04/30/12 07:42

Benzene ug/L ND 1.0 04/30/12 07:42

Bromodichloromethane ug/L ND 1.0 04/30/12 07:42

Bromoform ug/L ND 1.0 04/30/12 07:42

Bromomethane ug/L ND 1.0 04/30/12 07:42

Carbon disulfide ug/L ND 1.0 04/30/12 07:42

Carbon tetrachloride ug/L ND 1.0 04/30/12 07:42

Chlorobenzene ug/L ND 1.0 04/30/12 07:42

Chloroethane ug/L ND 1.0 04/30/12 07:42

Chloroform ug/L ND 5.0 04/30/12 07:42

Chloromethane ug/L ND 1.0 04/30/12 07:42

cis-1,2-Dichloroethene ug/L ND 1.0 04/30/12 07:42

cis-1,3-Dichloropropene ug/L ND 1.0 04/30/12 07:42

Dibromochloromethane ug/L ND 1.0 04/30/12 07:42

Ethylbenzene ug/L ND 1.0 04/30/12 07:42

Methyl-tert-butyl ether ug/L ND 1.0 04/30/12 07:42

Methylene Chloride ug/L ND 1.0 04/30/12 07:42

Styrene ug/L ND 1.0 04/30/12 07:42

Tetrachloroethene ug/L ND 1.0 04/30/12 07:42

Toluene ug/L ND 1.0 04/30/12 07:42

trans-1,2-Dichloroethene ug/L ND 1.0 04/30/12 07:42

trans-1,3-Dichloropropene ug/L ND 1.0 04/30/12 07:42

Trichloroethene ug/L ND 1.0 04/30/12 07:42

Vinyl chloride ug/L ND 1.0 04/30/12 07:42

Xylene (Total) ug/L ND 3.0 04/30/12 07:42

4-Bromofluorobenzene (S) %. 76 70-130 04/30/12 07:42

Dibromofluoromethane (S) %. 95 70-130 04/30/12 07:42

Toluene-d8 (S) %. 90 70-130 04/30/12 07:42
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QUALITY CONTROL DATA

Pace Project No.:

Project:

4059458

2088 NORTH PLANT MGP

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

598428LABORATORY CONTROL SAMPLE & LCSD:

LCSSpike LCSD

% Rec RPD

Max

RPD

LCSD

Result

598429

1,1,1-Trichloroethane ug/L 63.050 126 70-13312562.5 1 20

1,1,2,2-Tetrachloroethane ug/L 50.750 101 70-13010251.0 1 20

1,1,2-Trichloroethane ug/L 53.650 107 70-13010853.9 1 20

1,1-Dichloroethane ug/L 63.850 128 70-13013065.2 2 20

1,1-Dichloroethene ug/L 50.150 100 70-13010652.8 5 20

1,2-Dichloroethane ug/L 60.650 121 70-14512160.7 0 20

1,2-Dichloropropane ug/L 61.450 123 70-13012462.1 1 20

2-Butanone (MEK) ug/L 57.350 115 50-15011858.9 3 20

2-Hexanone ug/L 51.850 104 50-15010351.5 1 20

4-Methyl-2-pentanone (MIBK) ug/L 50.950 102 50-15010351.6 1 20

Acetone ug/L 64.850 130 50-15013768.3 5 20

Benzene ug/L 62.150 124 70-13012763.3 2 20

Bromodichloromethane ug/L 58.150 116 70-13011356.6 3 20

Bromoform ug/L 45.050 90 70-1308843.9 3 20

Bromomethane ug/L 48.950 98 52-15510049.9 2 20

Carbon disulfide ug/L 52.050 104 70-13011155.6 7 20

Carbon tetrachloride ug/L 70.750 141 70-15314170.7 0 20

Chlorobenzene ug/L 54.150 108 70-13010050.2 7 20

Chloroethane ug/L 58.350 117 70-13011155.6 5 20

Chloroform ug/L 59.850 120 70-13012059.8 0 20

Chloromethane ug/L 54.650 109 50-13010251.0 7 20

cis-1,2-Dichloroethene ug/L 57.250 114 70-13011557.3 0 20

cis-1,3-Dichloropropene ug/L 61.350 123 70-13012562.3 2 20

Dibromochloromethane ug/L 52.250 104 70-1309949.5 5 20

Ethylbenzene ug/L 58.250 116 70-13011457.1 2 20

Methyl-tert-butyl ether ug/L 58.450 117 70-13012059.9 3 20

Methylene Chloride ug/L 50.350 101 70-13010653.2 6 20

Styrene ug/L 53.950 108 70-1309949.4 9 20

Tetrachloroethene ug/L 50.850 102 70-1309949.6 2 20

Toluene ug/L 55.650 111 70-13011055.0 1 20

trans-1,2-Dichloroethene ug/L 59.050 118 70-13012160.3 2 20

trans-1,3-Dichloropropene ug/L 53.750 107 70-13010652.9 1 20

Trichloroethene ug/L 56.650 113 70-13011256.2 1 20

Vinyl chloride ug/L 58.750 117 66-13010351.6 13 20

Xylene (Total) ug/L 165150 110 70-130108162 2 20

4-Bromofluorobenzene (S) %. 82 70-13081

Dibromofluoromethane (S) %. 93 70-13092

Toluene-d8 (S) %. 92 70-13089

Parameter Units

MS

Result

% Rec

Limits Qual% RecConc.

598528MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike

Result

4059502001

598529

MSD

Result

MSD

% Rec RPD RPD

Max

MSDMS

Spike

Conc.

1,1,1-Trichloroethane ug/L 50 122 70-133122 0 2050<0.90 60.9 61.2

1,1,2,2-Tetrachloroethane ug/L 50 97 70-130108 11 2050<0.20 48.7 54.2

1,1,2-Trichloroethane ug/L 50 103 70-130110 7 2050<0.42 51.6 55.1

1,1-Dichloroethane ug/L 50 130 70-133130 0 2050<0.75 65.0 64.9
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QUALITY CONTROL DATA

Pace Project No.:

Project:

4059458

2088 NORTH PLANT MGP

Parameter Units

MS

Result

% Rec

Limits Qual% RecConc.

598528MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike

Result

4059502001

598529

MSD

Result

MSD

% Rec RPD RPD

Max

MSDMS

Spike

Conc.

1,1-Dichloroethene ug/L 50 105 70-130102 2 2050<0.57 52.4 51.2

1,2-Dichloroethane ug/L 50 120 70-145121 1 20500.45J 60.4 61.0

1,2-Dichloropropane ug/L 50 123 70-130124 0 2050<0.49 61.6 61.8

2-Butanone (MEK) ug/L 50 95 50-150108 13 2050<4.3 47.5 54.0

2-Hexanone ug/L 50 86 50-150103 19 2050<2.0 42.8 51.7

4-Methyl-2-pentanone (MIBK) ug/L 50 92 50-150110 18 2050<1.2 45.8 54.9

Acetone ug/L 50 92 50-150103 11 2050<5.0 46.2 51.3

Benzene ug/L 50 124 70-130124 0 2050<0.41 62.0 61.8

Bromodichloromethane ug/L 50 112 70-130112 0 2050<0.56 55.9 55.8

Bromoform ug/L 50 85 70-13087 2 2050<0.94 42.3 43.3

Bromomethane ug/L 50 77 52-15585 9 2050<0.91 38.7 42.6

Carbon disulfide ug/L 50 99 61-13188 12 2450<0.66 49.5 43.8

Carbon tetrachloride ug/L 50 136 70-158131 4 2050<0.49 68.2 65.7

Chlorobenzene ug/L 50 110 70-130109 0 2050<0.41 54.8 54.6

Chloroethane ug/L 50 108 70-130106 2 2050<0.97 53.9 53.1

Chloroform ug/L 50 120 70-130118 2 2050<1.3 60.0 58.8

Chloromethane ug/L 50 94 46-13094 0 2050<0.24 46.9 46.8

cis-1,2-Dichloroethene ug/L 50 114 70-130115 0 2050<0.83 57.1 57.3

cis-1,3-Dichloropropene ug/L 50 110 70-130108 2 2050<0.20 55.1 53.8

Dibromochloromethane ug/L 50 100 70-130102 2 2050<0.81 49.9 51.0

Ethylbenzene ug/L 50 115 70-130115 0 2050<0.54 57.8 57.7

Methyl-tert-butyl ether ug/L 50 112 70-130122 8 2050<0.61 56.2 61.1

Methylene Chloride ug/L 50 107 70-130103 4 2050<0.43 53.7 51.6

Styrene ug/L 50 105 19-157105 1 2050<0.86 52.6 52.3

Tetrachloroethene ug/L 50 101 70-130100 1 2050<0.45 50.7 50.2

Toluene ug/L 50 113 70-130112 1 2050<0.67 56.6 56.0

trans-1,2-Dichloroethene ug/L 50 123 70-130122 1 2050<0.89 61.4 60.9

trans-1,3-Dichloropropene ug/L 50 95 70-13094 2 2050<0.19 47.6 46.8

Trichloroethene ug/L 50 111 70-130111 0 2050<0.48 55.6 55.7

Vinyl chloride ug/L 50 98 62-13096 2 2050<0.18 49.2 48.1

Xylene (Total) ug/L 150 112 70-130111 1 20150<2.6 168 166

4-Bromofluorobenzene (S) %. 81 70-13081

Dibromofluoromethane (S) %. 94 70-13093

Toluene-d8 (S) %. 91 70-13090
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QUALITY CONTROL DATA

Pace Project No.:

Project:

4059458

2088 NORTH PLANT MGP

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

OEXT/14392

EPA 3546

EPA 8015B Modified

8015 Solid GCSV

Associated Lab Samples: 4059458001, 4059458002

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 599641

Associated Lab Samples: 4059458001, 4059458002

Matrix: Solid

Analyzed

TPH - Diesel (C10-C28) mg/kg ND 1.7 05/07/12 09:45

o-Terphenyl (S) %. 69 39-130 05/07/12 09:45

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

599642LABORATORY CONTROL SAMPLE:

LCSSpike

TPH - Diesel (C10-C28) mg/kg 13.316.7 80 53-130

o-Terphenyl (S) %. 92 39-130

Parameter Units

MS

Result

% Rec

Limits Qual% RecConc.

599643MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike

Result

4059408001

599644

MSD

Result

MSD

% Rec RPD RPD

Max

MSDMS

Spike

Conc.

TPH - Diesel (C10-C28) mg/kg 18.1 71 10-19074 4 5018.12.1 14.9 15.4

o-Terphenyl (S) %. 88 39-13088
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QUALITY CONTROL DATA

Pace Project No.:

Project:

4059458

2088 NORTH PLANT MGP

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

OEXT/14415

EPA 3510

EPA 8082

8082 GCS PCB

Associated Lab Samples: 4059458003

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 601743

Associated Lab Samples: 4059458003

Matrix: Water

Analyzed

PCB-1016 (Aroclor 1016) ug/L ND 0.50 05/09/12 02:06

PCB-1221 (Aroclor 1221) ug/L ND 0.50 05/09/12 02:06

PCB-1232 (Aroclor 1232) ug/L ND 0.50 05/09/12 02:06

PCB-1242 (Aroclor 1242) ug/L ND 0.50 05/09/12 02:06

PCB-1248 (Aroclor 1248) ug/L ND 0.50 05/09/12 02:06

PCB-1254 (Aroclor 1254) ug/L ND 0.50 05/09/12 02:06

PCB-1260 (Aroclor 1260) ug/L ND 0.50 05/09/12 02:06

Decachlorobiphenyl (S) %. 61 31-130 05/09/12 02:06

Tetrachloro-m-xylene (S) %. 87 10-173 05/09/12 02:06

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

601744LABORATORY CONTROL SAMPLE & LCSD:

LCSSpike LCSD

% Rec RPD

Max

RPD

LCSD

Result

601745

PCB-1016 (Aroclor 1016) ug/L ND ND 29

PCB-1221 (Aroclor 1221) ug/L ND ND 29

PCB-1232 (Aroclor 1232) ug/L ND ND 29

PCB-1242 (Aroclor 1242) ug/L ND ND 29

PCB-1248 (Aroclor 1248) ug/L ND ND 29

PCB-1254 (Aroclor 1254) ug/L ND ND 29

PCB-1260 (Aroclor 1260) ug/L 2.22.5 87 51-142962.4 10 29

Decachlorobiphenyl (S) %. 51 31-13064

Tetrachloro-m-xylene (S) %. 71 10-17366

Parameter Units

MS

Result

% Rec

Limits Qualifiers% RecConc.

601746MATRIX SPIKE SAMPLE:

MSSpike

Result

4059513001

PCB-1016 (Aroclor 1016) ug/L ND<1.5

PCB-1221 (Aroclor 1221) ug/L ND<1.5

PCB-1232 (Aroclor 1232) ug/L ND<1.5

PCB-1242 (Aroclor 1242) ug/L ND<1.5

PCB-1248 (Aroclor 1248) ug/L ND<1.5

PCB-1254 (Aroclor 1254) ug/L ND<1.5

PCB-1260 (Aroclor 1260) ug/L 24.925 100 10-156<1.5

Decachlorobiphenyl (S) %. 101 31-130

Tetrachloro-m-xylene (S) %. 63 10-173
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QUALITY CONTROL DATA

Pace Project No.:

Project:

4059458

2088 NORTH PLANT MGP

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

OEXT/14368

EPA 3510

EPA 8270

8270 Water MSSV

Associated Lab Samples: 4059458003

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 598687

Associated Lab Samples: 4059458003

Matrix: Water

Analyzed

1,2,4-Trichlorobenzene ug/L ND 5.0 05/02/12 10:55

1,2-Dichlorobenzene ug/L ND 5.0 05/02/12 10:55

1,3-Dichlorobenzene ug/L ND 5.0 05/02/12 10:55

1,4-Dichlorobenzene ug/L ND 5.0 05/02/12 10:55

2,2'-Oxybis(1-chloropropane) ug/L ND 5.0 05/02/12 10:55

2,4,5-Trichlorophenol ug/L ND 5.0 05/02/12 10:55

2,4,6-Trichlorophenol ug/L ND 5.0 05/02/12 10:55

2,4-Dichlorophenol ug/L ND 5.0 05/02/12 10:55

2,4-Dimethylphenol ug/L ND 5.0 05/02/12 10:55

2,4-Dinitrophenol ug/L ND 10.0 05/02/12 10:55

2,4-Dinitrotoluene ug/L ND 5.0 05/02/12 10:55

2,6-Dinitrotoluene ug/L ND 5.0 05/02/12 10:55

2-Chloronaphthalene ug/L ND 5.0 05/02/12 10:55

2-Chlorophenol ug/L ND 5.0 05/02/12 10:55

2-Methylnaphthalene ug/L ND 5.0 05/02/12 10:55

2-Methylphenol(o-Cresol) ug/L ND 5.0 05/02/12 10:55

2-Nitroaniline ug/L ND 5.0 05/02/12 10:55

2-Nitrophenol ug/L ND 5.0 05/02/12 10:55

3&4-Methylphenol(m&p Cresol) ug/L ND 5.0 05/02/12 10:55

3,3'-Dichlorobenzidine ug/L ND 5.0 05/02/12 10:55

3-Nitroaniline ug/L ND 5.0 05/02/12 10:55

4,6-Dinitro-2-methylphenol ug/L ND 5.0 05/02/12 10:55

4-Bromophenylphenyl ether ug/L ND 5.0 05/02/12 10:55

4-Chloro-3-methylphenol ug/L ND 5.0 05/02/12 10:55

4-Chloroaniline ug/L ND 5.0 05/02/12 10:55

4-Chlorophenylphenyl ether ug/L ND 5.0 05/02/12 10:55

4-Nitroaniline ug/L ND 5.0 05/02/12 10:55

4-Nitrophenol ug/L ND 10.0 05/02/12 10:55

Acenaphthene ug/L ND 5.0 05/02/12 10:55

Acenaphthylene ug/L ND 5.0 05/02/12 10:55

Anthracene ug/L ND 5.0 05/02/12 10:55

Benzo(a)anthracene ug/L ND 5.0 05/02/12 10:55

Benzo(a)pyrene ug/L ND 5.0 05/02/12 10:55

Benzo(b)fluoranthene ug/L ND 5.0 05/02/12 10:55

Benzo(g,h,i)perylene ug/L ND 5.0 05/02/12 10:55

Benzo(k)fluoranthene ug/L ND 5.0 05/02/12 10:55

bis(2-Chloroethoxy)methane ug/L ND 5.0 05/02/12 10:55

bis(2-Chloroethyl) ether ug/L ND 5.0 05/02/12 10:55

bis(2-Ethylhexyl)phthalate ug/L ND 5.0 05/02/12 10:55

Butylbenzylphthalate ug/L ND 5.0 05/02/12 10:55

Carbazole ug/L ND 5.0 05/02/12 10:55

Chrysene ug/L ND 5.0 05/02/12 10:55

Di-n-butylphthalate ug/L ND 5.0 05/02/12 10:55
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QUALITY CONTROL DATA

Pace Project No.:

Project:

4059458

2088 NORTH PLANT MGP

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 598687

Associated Lab Samples: 4059458003

Matrix: Water

Analyzed

Di-n-octylphthalate ug/L ND 5.0 05/02/12 10:55

Dibenz(a,h)anthracene ug/L ND 5.0 05/02/12 10:55

Dibenzofuran ug/L ND 5.0 05/02/12 10:55

Diethylphthalate ug/L ND 5.0 05/02/12 10:55

Dimethylphthalate ug/L ND 5.0 05/02/12 10:55

Fluoranthene ug/L ND 5.0 05/02/12 10:55

Fluorene ug/L ND 5.0 05/02/12 10:55

Hexachloro-1,3-butadiene ug/L ND 10.0 05/02/12 10:55

Hexachlorobenzene ug/L ND 5.0 05/02/12 10:55

Hexachlorocyclopentadiene ug/L ND 5.0 05/02/12 10:55

Hexachloroethane ug/L ND 5.0 05/02/12 10:55

Indeno(1,2,3-cd)pyrene ug/L ND 5.0 05/02/12 10:55

Isophorone ug/L ND 5.0 05/02/12 10:55

N-Nitroso-di-n-propylamine ug/L ND 5.0 05/02/12 10:55

N-Nitrosodiphenylamine ug/L ND 10.0 05/02/12 10:55

Naphthalene ug/L ND 5.0 05/02/12 10:55

Nitrobenzene ug/L ND 5.0 05/02/12 10:55

Pentachlorophenol ug/L ND 10.0 05/02/12 10:55

Phenanthrene ug/L ND 5.0 05/02/12 10:55

Phenol ug/L ND 5.0 05/02/12 10:55

Pyrene ug/L ND 5.0 05/02/12 10:55

2,4,6-Tribromophenol (S) %. 72 38-130 05/02/12 10:55

2-Fluorobiphenyl (S) %. 77 51-130 05/02/12 10:55

2-Fluorophenol (S) %. 42 24-130 05/02/12 10:55

Nitrobenzene-d5 (S) %. 69 41-130 05/02/12 10:55

Phenol-d6 (S) %. 27 13-130 05/02/12 10:55

Terphenyl-d14 (S) %. 70 38-130 05/02/12 10:55

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

598688LABORATORY CONTROL SAMPLE:

LCSSpike

1,2,4-Trichlorobenzene ug/L 40.050 80 53-130

1,2-Dichlorobenzene ug/L 40.450 81 41-130

1,3-Dichlorobenzene ug/L 39.250 78 35-130

1,4-Dichlorobenzene ug/L 39.550 79 36-130

2,2'-Oxybis(1-chloropropane) ug/L 41.550 83 54-130

2,4,5-Trichlorophenol ug/L 43.850 88 65-130

2,4,6-Trichlorophenol ug/L 43.750 87 60-130

2,4-Dichlorophenol ug/L 40.450 81 63-130

2,4-Dimethylphenol ug/L 26.350 53 17-130

2,4-Dinitrophenol ug/L 39.650 79 23-130

2,4-Dinitrotoluene ug/L 45.250 90 58-131

2,6-Dinitrotoluene ug/L 44.850 90 65-130

2-Chloronaphthalene ug/L 43.050 86 64-130

2-Chlorophenol ug/L 35.250 70 49-130
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QUALITY CONTROL DATA

Pace Project No.:

Project:

4059458

2088 NORTH PLANT MGP

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

598688LABORATORY CONTROL SAMPLE:

LCSSpike

2-Methylnaphthalene ug/L 43.750 87 66-130

2-Methylphenol(o-Cresol) ug/L 30.950 62 36-130

2-Nitroaniline ug/L 50.150 100 66-130

2-Nitrophenol ug/L 42.250 84 48-130

3&4-Methylphenol(m&p Cresol) ug/L 27.950 56 34-130

3,3'-Dichlorobenzidine ug/L 44.950 90 43-130

3-Nitroaniline ug/L 48.250 96 53-130

4,6-Dinitro-2-methylphenol ug/L 37.050 74 41-133

4-Bromophenylphenyl ether ug/L 44.450 89 70-130

4-Chloro-3-methylphenol ug/L 37.950 76 42-130

4-Chloroaniline ug/L 44.150 88 48-130

4-Chlorophenylphenyl ether ug/L 43.450 87 67-130

4-Nitroaniline ug/L 52.650 105 46-130

4-Nitrophenol ug/L 22.250 44 14-130

Acenaphthene ug/L 43.150 86 70-130

Acenaphthylene ug/L 42.950 86 70-130

Anthracene ug/L 44.250 88 70-130

Benzo(a)anthracene ug/L 44.650 89 70-130

Benzo(a)pyrene ug/L 37.650 75 65-130

Benzo(b)fluoranthene ug/L 35.850 72 56-130

Benzo(g,h,i)perylene ug/L 46.550 93 49-136

Benzo(k)fluoranthene ug/L 46.650 93 62-130

bis(2-Chloroethoxy)methane ug/L 44.750 89 66-130

bis(2-Chloroethyl) ether ug/L 42.850 86 58-130

bis(2-Ethylhexyl)phthalate ug/L 45.450 91 58-138

Butylbenzylphthalate ug/L 44.450 89 44-152

Carbazole ug/L 47.550 95 68-130

Chrysene ug/L 44.250 88 70-130

Di-n-butylphthalate ug/L 43.350 87 66-130

Di-n-octylphthalate ug/L 49.550 99 64-134

Dibenz(a,h)anthracene ug/L 48.450 97 50-131

Dibenzofuran ug/L 45.250 90 67-130

Diethylphthalate ug/L 42.250 84 61-130

Dimethylphthalate ug/L 42.550 85 61-130

Fluoranthene ug/L 46.250 92 59-130

Fluorene ug/L 45.450 91 70-130

Hexachloro-1,3-butadiene ug/L 38.950 78 40-130

Hexachlorobenzene ug/L 39.850 80 67-130

Hexachlorocyclopentadiene ug/L 21.150 42 10-130

Hexachloroethane ug/L 36.950 74 28-130

Indeno(1,2,3-cd)pyrene ug/L 42.450 85 41-132

Isophorone ug/L 39.350 79 40-130

N-Nitroso-di-n-propylamine ug/L 43.450 87 57-130

N-Nitrosodiphenylamine ug/L 53.950 108 59-144

Naphthalene ug/L 43.850 88 64-130

Nitrobenzene ug/L 41.850 84 59-130

Pentachlorophenol ug/L 37.650 75 45-130

Phenanthrene ug/L 44.350 89 70-130
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QUALITY CONTROL DATA

Pace Project No.:

Project:

4059458

2088 NORTH PLANT MGP

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

598688LABORATORY CONTROL SAMPLE:

LCSSpike

Phenol ug/L 22.250 44 26-130

Pyrene ug/L 43.950 88 51-130

2,4,6-Tribromophenol (S) %. 81 38-130

2-Fluorobiphenyl (S) %. 84 51-130

2-Fluorophenol (S) %. 50 24-130

Nitrobenzene-d5 (S) %. 87 41-130

Phenol-d6 (S) %. 38 13-130

Terphenyl-d14 (S) %. 75 38-130

Parameter Units

MS

Result

% Rec

Limits Qual% RecConc.

598689MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike

Result

4059463007

598690

MSD

Result

MSD

% Rec RPD RPD

Max

MSDMS

Spike

Conc.

1,2,4-Trichlorobenzene ug/L 47.6 80 45-13080 0 2247.6<0.84 38.2 38.2

1,2-Dichlorobenzene ug/L 47.6 82 39-13082 0 3447.6<0.68 39.1 39.1

1,3-Dichlorobenzene ug/L 47.6 80 34-13080 1 4047.6<0.79 38.3 38.1

1,4-Dichlorobenzene ug/L 47.6 82 33-13079 3 3847.6<0.83 39.0 37.8

2,2'-Oxybis(1-chloropropane) ug/L 47.6 83 44-13083 0 2047.6<0.79 39.6 39.7

2,4,5-Trichlorophenol ug/L 47.6 95 65-13092 3 2047.6<0.96 45.2 43.6

2,4,6-Trichlorophenol ug/L 47.6 93 60-13092 1 2047.6<1.0 44.1 43.7

2,4-Dichlorophenol ug/L 47.6 94 57-13091 2 2047.6<1.1 44.5 43.5

2,4-Dimethylphenol ug/L 47.6 73 10-14569 6 2747.6<1.1 34.6 32.7

2,4-Dinitrophenol ug/L 47.6 98 10-15397 2 3347.6<2.0 46.8 46.1

2,4-Dinitrotoluene ug/L 47.6 94 35-13993 1 2047.6<0.77 44.8 44.5

2,6-Dinitrotoluene ug/L 47.6 90 40-13891 1 2047.6<1.0 42.9 43.4

2-Chloronaphthalene ug/L 47.6 84 64-13087 4 2047.6<0.81 39.9 41.5

2-Chlorophenol ug/L 47.6 85 49-13084 1 2047.6<0.67 40.4 39.8

2-Methylnaphthalene ug/L 47.6 87 42-13687 0 2047.6<1.3 41.3 41.4

2-Methylphenol(o-Cresol) ug/L 47.6 77 28-13076 2 2147.6<0.94 36.8 36.1

2-Nitroaniline ug/L 47.6 101 46-132103 2 2047.6<0.80 48.3 49.2

2-Nitrophenol ug/L 47.6 90 48-13089 1 2047.6<1.3 43.0 42.6

3&4-Methylphenol(m&p
Cresol)

ug/L 47.6 69 34-13068 1 2047.6<0.74 32.6 32.2

3,3'-Dichlorobenzidine ug/L 47.6 95 10-13685 11 2847.6<1.1 45.3 40.5

3-Nitroaniline ug/L 47.6 103 20-132100 3 2147.6<0.93 49.3 47.7

4,6-Dinitro-2-methylphenol ug/L 47.6 81 29-14580 0 2147.6<0.72 38.4 38.3

4-Bromophenylphenyl ether ug/L 47.6 91 66-13087 4 2047.6<1.3 43.2 41.4

4-Chloro-3-methylphenol ug/L 47.6 93 42-13090 3 2047.6<0.97 44.3 42.9

4-Chloroaniline ug/L 47.6 101 10-13091 11 2947.6<0.78 48.2 43.3

4-Chlorophenylphenyl ether ug/L 47.6 89 63-13086 2 2047.6<1.1 42.2 41.1

4-Nitroaniline ug/L 47.6 117 10-154109 7 2147.6<1.1 55.5 51.7

4-Nitrophenol ug/L 47.6 46 10-13046 0 3847.6<0.84 22.0 22.1

Acenaphthene ug/L 47.6 86 58-13087 2 2047.6<0.92 41.0 41.6

Acenaphthylene ug/L 47.6 86 62-13086 1 2047.6<0.96 40.9 41.1

Anthracene ug/L 47.6 92 62-13091 1 2047.6<0.60 43.7 43.3

Benzo(a)anthracene ug/L 47.6 91 64-13086 5 2047.6<0.59 43.2 41.1

Benzo(a)pyrene ug/L 47.6 79 46-13078 2 2047.6<0.93 37.7 36.9
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QUALITY CONTROL DATA

Pace Project No.:

Project:

4059458

2088 NORTH PLANT MGP

Parameter Units

MS

Result

% Rec

Limits Qual% RecConc.

598689MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike

Result

4059463007

598690

MSD

Result

MSD

% Rec RPD RPD

Max

MSDMS

Spike

Conc.

Benzo(b)fluoranthene ug/L 47.6 81 51-13083 1 2047.6<1.4 38.8 39.3

Benzo(g,h,i)perylene ug/L 47.6 95 47-13692 3 3647.6<0.74 45.3 44.0

Benzo(k)fluoranthene ug/L 47.6 85 45-14083 1 2347.6<0.99 40.4 39.8

bis(2-Chloroethoxy)methane ug/L 47.6 89 64-13089 1 2047.6<1.1 42.6 42.2

bis(2-Chloroethyl) ether ug/L 47.6 85 57-13089 5 2047.6<0.63 40.7 42.6

bis(2-Ethylhexyl)phthalate ug/L 47.6 94 28-17390 5 2047.6<2.5 44.9 42.7

Butylbenzylphthalate ug/L 47.6 89 32-15286 4 2047.6<1.0 42.5 41.0

Carbazole ug/L 47.6 98 56-13096 2 2047.6<0.67 46.8 45.8

Chrysene ug/L 47.6 89 65-13087 3 2047.6<0.75 42.5 41.2

Di-n-butylphthalate ug/L 47.6 90 51-14188 2 2047.6<0.86 42.9 41.9

Di-n-octylphthalate ug/L 47.6 103 29-17698 5 2047.6<1.5 49.0 46.7

Dibenz(a,h)anthracene ug/L 47.6 99 44-13192 7 3347.6<1.3 46.9 43.9

Dibenzofuran ug/L 47.6 90 57-13691 1 2047.6<1.0 43.0 43.4

Diethylphthalate ug/L 47.6 86 61-13086 0 2047.6<1.3 40.9 41.0

Dimethylphthalate ug/L 47.6 89 61-13087 2 2047.6<1.0 42.2 41.2

Fluoranthene ug/L 47.6 99 55-13096 3 2047.6<0.88 46.9 45.8

Fluorene ug/L 47.6 93 51-13193 0 2047.6<1.1 44.4 44.3

Hexachloro-1,3-butadiene ug/L 47.6 79 29-13074 6 3847.6<0.63 37.6 35.4

Hexachlorobenzene ug/L 47.6 80 46-15280 1 2047.6<1.1 38.2 37.9

Hexachlorocyclopentadiene ug/L 47.6 57 10-13054 6 5047.6<1.1 27.3 25.6

Hexachloroethane ug/L 47.6 79 24-13077 3 4747.6<0.56 37.6 36.6

Indeno(1,2,3-cd)pyrene ug/L 47.6 87 41-13286 1 3647.6<0.64 41.4 40.8

Isophorone ug/L 47.6 80 40-13077 3 2047.6<1.3 38.1 36.9

N-Nitroso-di-n-propylamine ug/L 47.6 90 57-13491 1 2047.6<1.0 42.8 43.4

N-Nitrosodiphenylamine ug/L 47.6 99 50-14596 3 4247.6<2.4 47.1 45.8

Naphthalene ug/L 47.6 88 55-13086 2 2047.6<0.68 42.1 41.1

Nitrobenzene ug/L 47.6 83 59-13082 1 2047.6<1.3 39.6 39.2

Pentachlorophenol ug/L 47.6 85 10-16482 4 2747.6<1.0 40.8 39.2

Phenanthrene ug/L 47.6 91 63-13089 2 2047.6<0.61 43.4 42.4

Phenol ug/L 47.6 45 22-13045 0 2247.6<0.99 21.3 21.3

Pyrene ug/L 47.6 88 51-13085 4 2347.6<1.5 42.1 40.3

2,4,6-Tribromophenol (S) %. 87 38-13087

2-Fluorobiphenyl (S) %. 77 51-13082

2-Fluorophenol (S) %. 51 24-13054

Nitrobenzene-d5 (S) %. 83 41-13083

Phenol-d6 (S) %. 36 13-13037

Terphenyl-d14 (S) %. 76 38-13072
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QUALITY CONTROL DATA

Pace Project No.:

Project:

4059458

2088 NORTH PLANT MGP

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

PMST/7019

ASTM D2974-87

ASTM D2974-87

Dry Weight/Percent Moisture

Associated Lab Samples: 4059458001, 4059458002

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

4059760008

603244SAMPLE DUPLICATE:

Percent Moisture % 12.5 2 1012.7
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QUALITY CONTROL DATA

Pace Project No.:

Project:

4059458

2088 NORTH PLANT MGP

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

WETA/12235

EPA 351.2

EPA 351.2

351.2 TKN Dissolved

Associated Lab Samples: 4059458003

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 601763

Associated Lab Samples: 4059458003

Matrix: Water

Analyzed

Nitrogen, Kjeldahl, Total, Dissolved mg/L ND 1.0 05/07/12 14:38

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

601764LABORATORY CONTROL SAMPLE:

LCSSpike

Nitrogen, Kjeldahl, Total, Dissolved mg/L 5.15 101 90-110

Parameter Units

MS

Result

% Rec

Limits Qual% RecConc.

601765MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike

Result

4059533004

601766

MSD

Result

MSD

% Rec RPD RPD

Max

MSDMS

Spike

Conc.

Nitrogen, Kjeldahl, Total,
Dissolved

mg/L 5 99 90-11091 95<0.35 5.0 4.6
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QUALITY CONTROL DATA

Pace Project No.:

Project:

4059458

2088 NORTH PLANT MGP

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

WETA/12273

EPA 365.4

EPA 365.4

365.4 Phosphorus

Associated Lab Samples: 4059458003

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 602395

Associated Lab Samples: 4059458003

Matrix: Water

Analyzed

Phosphorus mg/L ND 0.40 05/09/12 14:04

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

602396LABORATORY CONTROL SAMPLE:

LCSSpike

Phosphorus mg/L 5.15 103 90-110

Parameter Units

MS

Result

% Rec

Limits Qual% RecConc.

602397MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike

Result

4059809006

602398

MSD

Result

MSD

% Rec RPD RPD

Max

MSDMS

Spike

Conc.

Phosphorus mg/L 20 98 90-110104 4 20208.8 28.4 29.6

Parameter Units

MS

Result

% Rec

Limits Qual% RecConc.

602399MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike

Result

4059647002

602400

MSD

Result

MSD

% Rec RPD RPD

Max

MSDMS

Spike

Conc.

Phosphorus mg/L 5 103 90-110102 1 205<0.20 5.3 5.3

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 05/11/2012 12:59 PM Page 36 of 38

Pace Analytical Services, Inc.
1241 Bellevue Street - Suite 9

Green Bay, WI 54302

(920)469-2436



QUALIFIERS

Pace Project No.:

Project:

4059458

2088 NORTH PLANT MGP

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.

ND - Not Detected at or above adjusted reporting limit.

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

S - Surrogate

1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.

BATCH QUALIFIERS

Batch: GCV/8314

A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

Batch: GCSV/7578

The default spike range of the standard used for QC evaluation is C10-C28. All other carbon ranges may recover outside
of spike limits because they may not cover the range of the spike used.

[1]

Batch: GCSV/7594

The continuing calibration is outside of method acceptance limits. Analyte presence below reporting limits in associated
samples. Results unaffected by high bias.  Any samples with the presence of analytes above reporting limits were re-
analyzed in a valid window.

[1]

ANALYTE QUALIFIERS

Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.D3

Surrogate recovery not evaluated against control limits due to sample dilution.S4
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:

Project:

4059458

2088 NORTH PLANT MGP

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

4059458001 OEXT/14392 GCSV/7578042312001 EPA 3546 EPA 8015B Modified

4059458002 OEXT/14392 GCSV/7578042312002 EPA 3546 EPA 8015B Modified

4059458003 OEXT/14415 GCSV/7594042512001 EPA 3510 EPA 8082

4059458001 GCV/8311 GCV/8314042312001 EPA 5035A/5030B EPA 8015B Modified

4059458002 GCV/8311 GCV/8314042312002 EPA 5035A/5030B EPA 8015B Modified

4059458003 ICP/5882042512001 EPA 6010

4059458003 MERP/3057 MERC/3471042512001 EPA 7470 EPA 7470

4059458003 OEXT/14368 MSSV/4556042512001 EPA 3510 EPA 8270

4059458003 MSV/15014042512001 EPA 8260

4059458004 MSV/15014TRIP042512 EPA 8260

4059458001 PMST/7019042312001 ASTM D2974-87

4059458002 PMST/7019042312002 ASTM D2974-87

4059458003 WETA/12235 WETA/12251042512001 EPA 351.2 EPA 351.2

4059458003 WETA/12273 WETA/12278042512001 EPA 365.4 EPA 365.4
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July 11, 2012

LIMS USE: FR - GLENN LUKE

LIMS OBJECT ID: 4062415

4062415

Project:

Pace Project No.:

RE:

Glenn Luke
Natural Resource Technologies
23713 W Park Rd
Pewaukee, WI 53072

2088 NORTH PLANT MGP

Dear Glenn Luke:

Enclosed are the analytical results for sample(s) received by the laboratory on June 26, 2012.  The
results relate only to the samples included in this report.  Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Brian Basten

brian.basten@pacelabs.com
Project Manager

Enclosures

cc: Brian Hennings, NATURAL RESOURCE TECHNOLOGY
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CERTIFICATIONS

Pace Project No.:

Project:

4062415

2088 NORTH PLANT MGP

Green Bay Certification IDs
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334

New York Certification #: 11888
North Carolina Certification #: 503
North Dakota Certification #: R-150
South Carolina Certification #: 83006001
US Dept of Agriculture #: S-76505
Wisconsin Certification #: 405132750
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SAMPLE SUMMARY

Pace Project No.:

Project:

4062415

2088 NORTH PLANT MGP

Lab ID Sample ID Matrix Date Collected Date Received

4062415001 062012001 Solid 06/20/12 11:18 06/26/12 08:50

4062415002 062012002 Solid 06/20/12 13:50 06/26/12 08:50

4062415003 062112003 Solid 06/21/12 09:05 06/26/12 08:50

4062415004 062112004 Solid 06/21/12 12:00 06/26/12 08:50

4062415005 062112005 Solid 06/21/12 14:15 06/26/12 08:50

4062415006 062212006 Solid 06/22/12 12:00 06/26/12 08:50

4062415007 062212007 Solid 06/22/12 15:05 06/26/12 08:50
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

4062415

2088 NORTH PLANT MGP

Lab ID Sample ID Method
Analytes
ReportedAnalysts

4062415001 062012001 EPA 8015B Modified 2HMH

EPA 8015B Modified 1LCM

ASTM D2974-87 1SKW

4062415002 062012002 EPA 8015B Modified 2HMH

EPA 8015B Modified 1LCM

ASTM D2974-87 1SKW

4062415003 062112003 EPA 8015B Modified 2HMH

EPA 8015B Modified 1LCM

ASTM D2974-87 1SKW

4062415004 062112004 EPA 8015B Modified 2HMH

EPA 8015B Modified 1LCM

ASTM D2974-87 1SKW

4062415005 062112005 EPA 8015B Modified 2HMH

EPA 8015B Modified 1LCM

ASTM D2974-87 1SKW

4062415006 062212006 EPA 8015B Modified 2HMH

EPA 8015B Modified 1LCM

ASTM D2974-87 1SKW

4062415007 062212007 EPA 8015B Modified 2HMH

EPA 8015B Modified 1LCM

ASTM D2974-87 1SKW

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 4 of 16

Pace Analytical Services, Inc.
1241 Bellevue Street - Suite 9

Green Bay, WI 54302

(920)469-2436



PROJECT NARRATIVE

Pace Project No.:

Project:

4062415

2088 NORTH PLANT MGP

Method:

Client: Natural Resources Technologies

EPA 8015B Modified

Date: July 11, 2012

Description: 8015 GCS THC-Diesel

General Information:
7 samples were analyzed for EPA 8015B Modified.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 3546 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

QC Batch: OEXT/14988

S4: Surrogate recovery not evaluated against control limits due to sample dilution.

• 062012001  (Lab ID: 4062415001)

• o-Terphenyl (S)

• 062012002  (Lab ID: 4062415002)

• o-Terphenyl (S)

• 062112003  (Lab ID: 4062415003)

• o-Terphenyl (S)

• 062112004  (Lab ID: 4062415004)

• o-Terphenyl (S)

• 062112005  (Lab ID: 4062415005)

• o-Terphenyl (S)

• 062212006  (Lab ID: 4062415006)

• o-Terphenyl (S)

• 062212007  (Lab ID: 4062415007)

• o-Terphenyl (S)

• MS  (Lab ID: 627260)

• o-Terphenyl (S)

• MSD  (Lab ID: 627261)

• o-Terphenyl (S)

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.
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PROJECT NARRATIVE

Pace Project No.:

Project:

4062415

2088 NORTH PLANT MGP

Method:

Client: Natural Resources Technologies

EPA 8015B Modified

Date: July 11, 2012

Description: 8015 GCS THC-Diesel

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: OEXT/14988

A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  4061964005

M0: Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.

• MSD  (Lab ID: 627261)

• TPH - Diesel (C10-C28)

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
Batch Comments:

The default spike range of the standard used for QC evaluation is C10-C28. All other carbon ranges may recover outside of spike
limits because they may not cover the range of the spike used.

• QC Batch: GCSV / 7879
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PROJECT NARRATIVE

Pace Project No.:

Project:

4062415

2088 NORTH PLANT MGP

Method:

Client: Natural Resources Technologies

EPA 8015B Modified

Date: July 11, 2012

Description: Gasoline Range Organics

General Information:
7 samples were analyzed for EPA 8015B Modified.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 5035A/5030B with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
Analyte Comments:

QC Batch: GCV/8585

D3: Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.

• 062012002  (Lab ID: 4062415002)

• TPH (C06-C10)

This data package has been reviewed for quality and completeness and is approved for release.
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ANALYTICAL RESULTS

Pace Project No.:

Project:

4062415

2088 NORTH PLANT MGP

Sample: 062012001 Lab ID: 4062415001 Collected: 06/20/12 11:18 Received: 06/26/12 08:50 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8015 GCS THC-Diesel Analytical Method: EPA 8015B Modified  Preparation Method: EPA 3546

TPH - Diesel (C10-C28) 125 mg/kg 2 06/27/12 13:4406/27/12 06:554.0

Surrogates
o-Terphenyl (S) 0 %. 2 06/27/12 13:44 84-15-1 S406/27/12 06:5539-130

Gasoline Range Organics Analytical Method: EPA 8015B Modified  Preparation Method: EPA 5035A/5030B

TPH (C06-C10) ND mg/kg 1 06/28/12 15:1406/28/12 07:5011.9

Percent Moisture Analytical Method: ASTM D2974-87

Percent Moisture 16.3 % 1 07/10/12 13:100.10

Sample: 062012002 Lab ID: 4062415002 Collected: 06/20/12 13:50 Received: 06/26/12 08:50 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8015 GCS THC-Diesel Analytical Method: EPA 8015B Modified  Preparation Method: EPA 3546

TPH - Diesel (C10-C28) 6600 mg/kg 20 06/27/12 13:5606/27/12 06:55259

Surrogates
o-Terphenyl (S) 0 %. 20 06/27/12 13:56 84-15-1 S406/27/12 06:5539-130

Gasoline Range Organics Analytical Method: EPA 8015B Modified  Preparation Method: EPA 5035A/5030B

TPH (C06-C10) ND mg/kg 8 06/28/12 14:48 D306/28/12 07:50103

Percent Moisture Analytical Method: ASTM D2974-87

Percent Moisture 22.6 % 1 07/10/12 13:100.10

Sample: 062112003 Lab ID: 4062415003 Collected: 06/21/12 09:05 Received: 06/26/12 08:50 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8015 GCS THC-Diesel Analytical Method: EPA 8015B Modified  Preparation Method: EPA 3546

TPH - Diesel (C10-C28) 1070 mg/kg 20 06/27/12 14:0806/27/12 06:5539.8

Surrogates
o-Terphenyl (S) 0 %. 20 06/27/12 14:08 84-15-1 S406/27/12 06:5539-130

Gasoline Range Organics Analytical Method: EPA 8015B Modified  Preparation Method: EPA 5035A/5030B

TPH (C06-C10) 13.2 mg/kg 1 06/28/12 15:3906/28/12 07:5011.9

Percent Moisture Analytical Method: ASTM D2974-87

Percent Moisture 16.1 % 1 07/10/12 13:100.10
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ANALYTICAL RESULTS

Pace Project No.:

Project:

4062415

2088 NORTH PLANT MGP

Sample: 062112004 Lab ID: 4062415004 Collected: 06/21/12 12:00 Received: 06/26/12 08:50 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8015 GCS THC-Diesel Analytical Method: EPA 8015B Modified  Preparation Method: EPA 3546

TPH - Diesel (C10-C28) 1460 mg/kg 4 06/27/12 14:2006/27/12 06:5546.1

Surrogates
o-Terphenyl (S) 0 %. 4 06/27/12 14:20 84-15-1 S406/27/12 06:5539-130

Gasoline Range Organics Analytical Method: EPA 8015B Modified  Preparation Method: EPA 5035A/5030B

TPH (C06-C10) ND mg/kg 1 06/28/12 19:0506/28/12 07:5011.5

Percent Moisture Analytical Method: ASTM D2974-87

Percent Moisture 13.1 % 1 07/10/12 13:100.10

Sample: 062112005 Lab ID: 4062415005 Collected: 06/21/12 14:15 Received: 06/26/12 08:50 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8015 GCS THC-Diesel Analytical Method: EPA 8015B Modified  Preparation Method: EPA 3546

TPH - Diesel (C10-C28) 861 mg/kg 20 06/27/12 14:3206/27/12 06:5540.4

Surrogates
o-Terphenyl (S) 0 %. 20 06/27/12 14:32 84-15-1 S406/27/12 06:5539-130

Gasoline Range Organics Analytical Method: EPA 8015B Modified  Preparation Method: EPA 5035A/5030B

TPH (C06-C10) ND mg/kg 1 06/28/12 13:5606/28/12 07:5012.1

Percent Moisture Analytical Method: ASTM D2974-87

Percent Moisture 17.2 % 1 07/10/12 13:100.10

Sample: 062212006 Lab ID: 4062415006 Collected: 06/22/12 12:00 Received: 06/26/12 08:50 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8015 GCS THC-Diesel Analytical Method: EPA 8015B Modified  Preparation Method: EPA 3546

TPH - Diesel (C10-C28) 144 mg/kg 2 06/27/12 14:4406/27/12 06:554.0

Surrogates
o-Terphenyl (S) 0 %. 2 06/27/12 14:44 84-15-1 S406/27/12 06:5539-130

Gasoline Range Organics Analytical Method: EPA 8015B Modified  Preparation Method: EPA 5035A/5030B

TPH (C06-C10) ND mg/kg 1 06/28/12 18:1306/28/12 07:5011.8

Percent Moisture Analytical Method: ASTM D2974-87

Percent Moisture 15.6 % 1 07/10/12 13:100.10
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ANALYTICAL RESULTS

Pace Project No.:

Project:

4062415

2088 NORTH PLANT MGP

Sample: 062212007 Lab ID: 4062415007 Collected: 06/22/12 15:05 Received: 06/26/12 08:50 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8015 GCS THC-Diesel Analytical Method: EPA 8015B Modified  Preparation Method: EPA 3546

TPH - Diesel (C10-C28) 444 mg/kg 10 06/27/12 14:5706/27/12 06:5520.1

Surrogates
o-Terphenyl (S) 0 %. 10 06/27/12 14:57 84-15-1 S406/27/12 06:5539-130

Gasoline Range Organics Analytical Method: EPA 8015B Modified  Preparation Method: EPA 5035A/5030B

TPH (C06-C10) ND mg/kg 1 06/28/12 14:2206/28/12 07:5012.1

Percent Moisture Analytical Method: ASTM D2974-87

Percent Moisture 17.0 % 1 07/10/12 15:560.10
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QUALITY CONTROL DATA

Pace Project No.:

Project:

4062415

2088 NORTH PLANT MGP

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

GCV/8585

EPA 5035A/5030B

EPA 8015B Modified

Gasoline Range Organics

Associated Lab Samples: 4062415001, 4062415002, 4062415003, 4062415004, 4062415005, 4062415006, 4062415007

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 627983

Associated Lab Samples: 4062415001, 4062415002, 4062415003, 4062415004, 4062415005, 4062415006, 4062415007

Matrix: Solid

Analyzed

TPH (C06-C10) mg/kg ND 10.0 06/28/12 08:48

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

627984LABORATORY CONTROL SAMPLE & LCSD:

LCSSpike LCSD

% Rec RPD

Max

RPD

LCSD

Result

627985

TPH (C06-C10) mg/kg 44.750 89 79-1208844.0 1 20

Parameter Units

MS

Result

% Rec

Limits Qual% RecConc.

627986MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike

Result

4062457001

627987

MSD

Result

MSD

% Rec RPD RPD

Max

MSDMS

Spike

Conc.

TPH (C06-C10) mg/kg 78.8 83 67-12081 2 2078.8<6.3 65.2 63.6

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 07/11/2012 01:39 PM Page 11 of 16

Pace Analytical Services, Inc.
1241 Bellevue Street - Suite 9

Green Bay, WI 54302

(920)469-2436



QUALITY CONTROL DATA

Pace Project No.:

Project:

4062415

2088 NORTH PLANT MGP

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

OEXT/14988

EPA 3546

EPA 8015B Modified

8015 Solid GCSV

Associated Lab Samples: 4062415001, 4062415002, 4062415003, 4062415004, 4062415005, 4062415006, 4062415007

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 627258

Associated Lab Samples: 4062415001, 4062415002, 4062415003, 4062415004, 4062415005, 4062415006, 4062415007

Matrix: Solid

Analyzed

TPH - Diesel (C10-C28) mg/kg ND 1.7 06/27/12 09:31

o-Terphenyl (S) %. 77 39-130 06/27/12 09:31

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

627259LABORATORY CONTROL SAMPLE:

LCSSpike

TPH - Diesel (C10-C28) mg/kg 13.316.7 80 53-130

o-Terphenyl (S) %. 87 39-130

Parameter Units

MS

Result

% Rec

Limits Qual% RecConc.

627260MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike

Result

4061964005

627261

MSD

Result

MSD

% Rec RPD RPD

Max

MSDMS

Spike

Conc.

TPH - Diesel (C10-C28) mg/kg M018 11 10-190-20 6 501889.8 91.8 86.2

o-Terphenyl (S) %. S40 39-1300
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QUALITY CONTROL DATA

Pace Project No.:

Project:

4062415

2088 NORTH PLANT MGP

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

PMST/7264

ASTM D2974-87

ASTM D2974-87

Dry Weight/Percent Moisture

Associated Lab Samples: 4062415001, 4062415002, 4062415003, 4062415004, 4062415005, 4062415006

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

4063062002

633189SAMPLE DUPLICATE:

Percent Moisture % 5.8 0 105.8
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QUALITY CONTROL DATA

Pace Project No.:

Project:

4062415

2088 NORTH PLANT MGP

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

PMST/7269

ASTM D2974-87

ASTM D2974-87

Dry Weight/Percent Moisture

Associated Lab Samples: 4062415007

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

4063012001

633479SAMPLE DUPLICATE:

Percent Moisture % 7.5 0 107.5
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QUALIFIERS

Pace Project No.:

Project:

4062415

2088 NORTH PLANT MGP

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.

ND - Not Detected at or above adjusted reporting limit.

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PRL - Pace Reporting Limit.

RL - Reporting Limit.

S - Surrogate

1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.

BATCH QUALIFIERS

Batch: GCSV/7879

The default spike range of the standard used for QC evaluation is C10-C28. All other carbon ranges may recover outside
of spike limits because they may not cover the range of the spike used.

[1]

ANALYTE QUALIFIERS

Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.D3

Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.M0

Surrogate recovery not evaluated against control limits due to sample dilution.S4
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:

Project:

4062415

2088 NORTH PLANT MGP

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

4062415001 OEXT/14988 GCSV/7879062012001 EPA 3546 EPA 8015B Modified

4062415002 OEXT/14988 GCSV/7879062012002 EPA 3546 EPA 8015B Modified

4062415003 OEXT/14988 GCSV/7879062112003 EPA 3546 EPA 8015B Modified

4062415004 OEXT/14988 GCSV/7879062112004 EPA 3546 EPA 8015B Modified

4062415005 OEXT/14988 GCSV/7879062112005 EPA 3546 EPA 8015B Modified

4062415006 OEXT/14988 GCSV/7879062212006 EPA 3546 EPA 8015B Modified

4062415007 OEXT/14988 GCSV/7879062212007 EPA 3546 EPA 8015B Modified

4062415001 GCV/8585 GCV/8590062012001 EPA 5035A/5030B EPA 8015B Modified

4062415002 GCV/8585 GCV/8590062012002 EPA 5035A/5030B EPA 8015B Modified

4062415003 GCV/8585 GCV/8590062112003 EPA 5035A/5030B EPA 8015B Modified

4062415004 GCV/8585 GCV/8590062112004 EPA 5035A/5030B EPA 8015B Modified

4062415005 GCV/8585 GCV/8590062112005 EPA 5035A/5030B EPA 8015B Modified

4062415006 GCV/8585 GCV/8590062212006 EPA 5035A/5030B EPA 8015B Modified

4062415007 GCV/8585 GCV/8590062212007 EPA 5035A/5030B EPA 8015B Modified

4062415001 PMST/7264062012001 ASTM D2974-87

4062415002 PMST/7264062012002 ASTM D2974-87

4062415003 PMST/7264062112003 ASTM D2974-87

4062415004 PMST/7264062112004 ASTM D2974-87

4062415005 PMST/7264062112005 ASTM D2974-87

4062415006 PMST/7264062212006 ASTM D2974-87

4062415007 PMST/7269062212007 ASTM D2974-87
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July 19, 2012

LIMS USE: FR - GLENN LUKE

LIMS OBJECT ID: 4062930

4062930

Project:

Pace Project No.:

RE:

Glenn Luke
Natural Resource Technologies
23713 W Park Rd
Pewaukee, WI 53072

2088 NORTH PLANT MGP

Dear Glenn Luke:

Enclosed are the analytical results for sample(s) received by the laboratory on July 06, 2012.  The
results relate only to the samples included in this report.  Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Brian Basten

brian.basten@pacelabs.com
Project Manager

Enclosures

cc: Brian Hennings, NATURAL RESOURCE TECHNOLOGY
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CERTIFICATIONS

Pace Project No.:

Project:

4062930

2088 NORTH PLANT MGP

Green Bay Certification IDs
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334

New York Certification #: 11888
North Carolina Certification #: 503
North Dakota Certification #: R-150
South Carolina Certification #: 83006001
US Dept of Agriculture #: S-76505
Wisconsin Certification #: 405132750
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SAMPLE SUMMARY

Pace Project No.:

Project:

4062930

2088 NORTH PLANT MGP

Lab ID Sample ID Matrix Date Collected Date Received

4062930001 062512008 Solid 06/25/12 10:10 07/06/12 09:50

4062930002 062512009 Solid 06/25/12 16:30 07/06/12 09:50

4062930003 062812010 Solid 06/28/12 11:10 07/06/12 09:50

4062930004 062812011 Solid 06/28/12 14:00 07/06/12 09:50

4062930005 062912012 Solid 06/29/12 14:40 07/06/12 09:50

4062930006 062912013 Solid 06/29/12 15:25 07/06/12 09:50

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 3 of 14

Pace Analytical Services, Inc.
1241 Bellevue Street - Suite 9

Green Bay, WI 54302

(920)469-2436



SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

4062930

2088 NORTH PLANT MGP

Lab ID Sample ID Method
Analytes
ReportedAnalysts

4062930001 062512008 EPA 8015B Modified 2HMH

EPA 8015B Modified 1PMS

ASTM D2974-87 1SKW

4062930002 062512009 EPA 8015B Modified 2HMH

EPA 8015B Modified 1PMS

ASTM D2974-87 1SKW

4062930003 062812010 EPA 8015B Modified 2HMH

EPA 8015B Modified 1PMS

ASTM D2974-87 1SKW

4062930004 062812011 EPA 8015B Modified 2HMH

EPA 8015B Modified 1PMS

ASTM D2974-87 1SKW

4062930005 062912012 EPA 8015B Modified 2HMH

EPA 8015B Modified 1PMS

ASTM D2974-87 1SKW

4062930006 062912013 EPA 8015B Modified 2HMH

EPA 8015B Modified 1PMS

ASTM D2974-87 1SKW
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PROJECT NARRATIVE

Pace Project No.:

Project:

4062930

2088 NORTH PLANT MGP

Method:

Client: Natural Resources Technologies

EPA 8015B Modified

Date: July 19, 2012

Description: 8015 GCS THC-Diesel

General Information:
6 samples were analyzed for EPA 8015B Modified.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 3546 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

QC Batch: OEXT/15103

S4: Surrogate recovery not evaluated against control limits due to sample dilution.

• 062512008  (Lab ID: 4062930001)

• o-Terphenyl (S)

• 062512009  (Lab ID: 4062930002)

• o-Terphenyl (S)

• 062812011  (Lab ID: 4062930004)

• o-Terphenyl (S)

• MSD  (Lab ID: 632476)

• o-Terphenyl (S)

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: OEXT/15103

A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  4062930002

D6: The relative percent difference (RPD) between the sample and sample duplicate exceeded laboratory control limits.

• MSD  (Lab ID: 632476)

• TPH - Diesel (C10-C28)
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PROJECT NARRATIVE

Pace Project No.:

Project:

4062930

2088 NORTH PLANT MGP

Method:

Client: Natural Resources Technologies

EPA 8015B Modified

Date: July 19, 2012

Description: 8015 GCS THC-Diesel

QC Batch: OEXT/15103

A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  4062930002

M0: Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.

• MS  (Lab ID: 632475)

• TPH - Diesel (C10-C28)

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:

Project:

4062930

2088 NORTH PLANT MGP

Method:

Client: Natural Resources Technologies

EPA 8015B Modified

Date: July 19, 2012

Description: Gasoline Range Organics

General Information:
6 samples were analyzed for EPA 8015B Modified.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 5035A/5030B with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

A matrix spike/matrix spike duplicate was not performed due to insufficient sample volume.

QC Batch: GCV/8633

Additional Comments:
Analyte Comments:

QC Batch: GCV/8628

D3: Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.

• 062512008  (Lab ID: 4062930001)

• TPH (C06-C10)

• 062812011  (Lab ID: 4062930004)

• TPH (C06-C10)

This data package has been reviewed for quality and completeness and is approved for release.
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ANALYTICAL RESULTS

Pace Project No.:

Project:

4062930

2088 NORTH PLANT MGP

Sample: 062512008 Lab ID: 4062930001 Collected: 06/25/12 10:10 Received: 07/06/12 09:50 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8015 GCS THC-Diesel Analytical Method: EPA 8015B Modified  Preparation Method: EPA 3546

TPH - Diesel (C10-C28) 119000 mg/kg 100 07/16/12 12:0607/09/12 06:583950

Surrogates
o-Terphenyl (S) 0 %. 100 07/16/12 12:06 84-15-1 S407/09/12 06:5839-130

Gasoline Range Organics Analytical Method: EPA 8015B Modified  Preparation Method: EPA 5035A/5030B

TPH (C06-C10) ND mg/kg 50 07/09/12 17:41 D307/09/12 07:36758

Percent Moisture Analytical Method: ASTM D2974-87

Percent Moisture 15.5 % 1 07/18/12 14:260.10

Sample: 062512009 Lab ID: 4062930002 Collected: 06/25/12 16:30 Received: 07/06/12 09:50 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8015 GCS THC-Diesel Analytical Method: EPA 8015B Modified  Preparation Method: EPA 3546

TPH - Diesel (C10-C28) 90.9 mg/kg 2 07/16/12 11:54 M107/09/12 06:584.1

Surrogates
o-Terphenyl (S) 0 %. 2 07/16/12 11:54 84-15-1 S407/09/12 06:5839-130

Gasoline Range Organics Analytical Method: EPA 8015B Modified  Preparation Method: EPA 5035A/5030B

TPH (C06-C10) ND mg/kg 1 07/09/12 17:1507/09/12 07:3612.3

Percent Moisture Analytical Method: ASTM D2974-87

Percent Moisture 19.0 % 1 07/18/12 14:260.10

Sample: 062812010 Lab ID: 4062930003 Collected: 06/28/12 11:10 Received: 07/06/12 09:50 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8015 GCS THC-Diesel Analytical Method: EPA 8015B Modified  Preparation Method: EPA 3546

TPH - Diesel (C10-C28) 5.2 mg/kg 1 07/16/12 11:2907/09/12 06:582.0

Surrogates
o-Terphenyl (S) 69 %. 1 07/16/12 11:29 84-15-107/09/12 06:5839-130

Gasoline Range Organics Analytical Method: EPA 8015B Modified  Preparation Method: EPA 5035A/5030B

TPH (C06-C10) ND mg/kg 1 07/09/12 16:2407/09/12 07:3612.1

Percent Moisture Analytical Method: ASTM D2974-87

Percent Moisture 17.1 % 1 07/18/12 14:270.10
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ANALYTICAL RESULTS

Pace Project No.:

Project:

4062930

2088 NORTH PLANT MGP

Sample: 062812011 Lab ID: 4062930004 Collected: 06/28/12 14:00 Received: 07/06/12 09:50 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8015 GCS THC-Diesel Analytical Method: EPA 8015B Modified  Preparation Method: EPA 3546

TPH - Diesel (C10-C28) 70100 mg/kg 100 07/16/12 12:3007/09/12 06:582560

Surrogates
o-Terphenyl (S) 0 %. 100 07/16/12 12:30 84-15-1 S407/09/12 06:5839-130

Gasoline Range Organics Analytical Method: EPA 8015B Modified  Preparation Method: EPA 5035A/5030B

TPH (C06-C10) ND mg/kg 1000 07/09/12 18:06 D307/09/12 07:3615400

Percent Moisture Analytical Method: ASTM D2974-87

Percent Moisture 34.9 % 1 07/18/12 14:270.10

Sample: 062912012 Lab ID: 4062930005 Collected: 06/29/12 14:40 Received: 07/06/12 09:50 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8015 GCS THC-Diesel Analytical Method: EPA 8015B Modified  Preparation Method: EPA 3546

TPH - Diesel (C10-C28) 4.1 mg/kg 1 07/16/12 11:0507/09/12 06:582.1

Surrogates
o-Terphenyl (S) 60 %. 1 07/16/12 11:05 84-15-107/09/12 06:5839-130

Gasoline Range Organics Analytical Method: EPA 8015B Modified  Preparation Method: EPA 5035A/5030B

TPH (C06-C10) ND mg/kg 1 07/09/12 16:4907/09/12 07:3612.8

Percent Moisture Analytical Method: ASTM D2974-87

Percent Moisture 21.6 % 1 07/18/12 14:270.10

Sample: 062912013 Lab ID: 4062930006 Collected: 06/29/12 15:25 Received: 07/06/12 09:50 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8015 GCS THC-Diesel Analytical Method: EPA 8015B Modified  Preparation Method: EPA 3546

TPH - Diesel (C10-C28) 7.8 mg/kg 1 07/16/12 11:1707/09/12 06:582.1

Surrogates
o-Terphenyl (S) 68 %. 1 07/16/12 11:17 84-15-107/09/12 06:5839-130

Gasoline Range Organics Analytical Method: EPA 8015B Modified  Preparation Method: EPA 5035A/5030B

TPH (C06-C10) ND mg/kg 1 07/09/12 19:4907/09/12 07:3612.5

Percent Moisture Analytical Method: ASTM D2974-87

Percent Moisture 19.7 % 1 07/18/12 14:270.10
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QUALITY CONTROL DATA

Pace Project No.:

Project:

4062930

2088 NORTH PLANT MGP

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

GCV/8628

EPA 5035A/5030B

EPA 8015B Modified

Gasoline Range Organics

Associated Lab Samples: 4062930001, 4062930002, 4062930003, 4062930004, 4062930005, 4062930006

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 632487

Associated Lab Samples: 4062930001, 4062930002, 4062930003, 4062930004, 4062930005, 4062930006

Matrix: Solid

Analyzed

TPH (C06-C10) mg/kg ND 10.0 07/09/12 09:32

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

632488LABORATORY CONTROL SAMPLE & LCSD:

LCSSpike LCSD

% Rec RPD

Max

RPD

LCSD

Result

632489

TPH (C06-C10) mg/kg 46.550 93 79-1209346.6 0 20
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QUALITY CONTROL DATA

Pace Project No.:

Project:

4062930

2088 NORTH PLANT MGP

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

OEXT/15103

EPA 3546

EPA 8015B Modified

8015 Solid GCSV

Associated Lab Samples: 4062930001, 4062930002, 4062930003, 4062930004, 4062930005, 4062930006

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 632473

Associated Lab Samples: 4062930001, 4062930002, 4062930003, 4062930004, 4062930005, 4062930006

Matrix: Solid

Analyzed

TPH - Diesel (C10-C28) mg/kg ND 1.7 07/16/12 09:40

o-Terphenyl (S) %. 71 39-130 07/16/12 09:40

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

632474LABORATORY CONTROL SAMPLE:

LCSSpike

TPH - Diesel (C10-C28) mg/kg 13.016.7 78 53-130

o-Terphenyl (S) %. 83 39-130

Parameter Units

MS

Result

% Rec

Limits Qual% RecConc.

632475MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike

Result

4062930002

632476

MSD

Result

MSD

% Rec RPD RPD

Max

MSDMS

Spike

Conc.

TPH - Diesel (C10-C28) mg/kg D6,M020.6 -92 10-190171 55 5020.690.9 71.9 126

o-Terphenyl (S) %. S4112 39-1300
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QUALITY CONTROL DATA

Pace Project No.:

Project:

4062930

2088 NORTH PLANT MGP

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

PMST/7300

ASTM D2974-87

ASTM D2974-87

Dry Weight/Percent Moisture

Associated Lab Samples: 4062930001, 4062930002, 4062930003, 4062930004, 4062930005, 4062930006

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

4062969004

637452SAMPLE DUPLICATE:

Percent Moisture % 20.0 6 1018.9
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QUALIFIERS

Pace Project No.:

Project:

4062930

2088 NORTH PLANT MGP

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.

ND - Not Detected at or above adjusted reporting limit.

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PRL - Pace Reporting Limit.

RL - Reporting Limit.

S - Surrogate

1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.

BATCH QUALIFIERS

Batch: GCV/8633

A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

ANALYTE QUALIFIERS

Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.D3

The relative percent difference (RPD) between the sample and sample duplicate exceeded laboratory control limits.D6

Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.M0

Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1

Surrogate recovery not evaluated against control limits due to sample dilution.S4
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:

Project:

4062930

2088 NORTH PLANT MGP

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

4062930001 OEXT/15103 GCSV/7936062512008 EPA 3546 EPA 8015B Modified

4062930002 OEXT/15103 GCSV/7936062512009 EPA 3546 EPA 8015B Modified

4062930003 OEXT/15103 GCSV/7936062812010 EPA 3546 EPA 8015B Modified

4062930004 OEXT/15103 GCSV/7936062812011 EPA 3546 EPA 8015B Modified

4062930005 OEXT/15103 GCSV/7936062912012 EPA 3546 EPA 8015B Modified

4062930006 OEXT/15103 GCSV/7936062912013 EPA 3546 EPA 8015B Modified

4062930001 GCV/8628 GCV/8633062512008 EPA 5035A/5030B EPA 8015B Modified

4062930002 GCV/8628 GCV/8633062512009 EPA 5035A/5030B EPA 8015B Modified

4062930003 GCV/8628 GCV/8633062812010 EPA 5035A/5030B EPA 8015B Modified

4062930004 GCV/8628 GCV/8633062812011 EPA 5035A/5030B EPA 8015B Modified

4062930005 GCV/8628 GCV/8633062912012 EPA 5035A/5030B EPA 8015B Modified

4062930006 GCV/8628 GCV/8633062912013 EPA 5035A/5030B EPA 8015B Modified

4062930001 PMST/7300062512008 ASTM D2974-87

4062930002 PMST/7300062512009 ASTM D2974-87

4062930003 PMST/7300062812010 ASTM D2974-87

4062930004 PMST/7300062812011 ASTM D2974-87

4062930005 PMST/7300062912012 ASTM D2974-87

4062930006 PMST/7300062912013 ASTM D2974-87
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SOIL BORING LOGS 
  



Local Grid Origin
2.0 inches

State Plane

GeoProbe

N, R
County

Signature Firm

/ E
W

)   or   Boring Location(estimated:
N,    E

4/23/2012

S C
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re
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th

 (t
sf

)

Surface Elevation

IL
Facility ID

Drilling Method

License/Permit/Monitoring Number

Final Static Water Level

/

14' End of Boring.

12' -14' more gravel present.

6 - 14' POORLY-GRADED SAND: SP, dark gray
(10YR 4/1), poorly graded, mostly subrounded  sand
[few fine, mostly medium, trace coarse], no odor to
faint odor, no visible impacts.

5' wet.

0.5 - 6' FILL: (FILL), dark reddish brown (5YR 3/4),
0-4' dry.

0 - 0.5' FILL, TOPSOIL: (FILL), topsoil. (FILL)
(FILL)

48
48

60
38

60
36

3
CS

2
CS

1
CS

Boring Drilled By:  Name of crew chief (first, last) and Firm

I hereby certify that the information on this form is true and correct to the best of my knowledge.

N

Feet (NAVD)

Natural Resource Technology, Inc.

State

Date Drilling Completed

Free
Product
sitting on
top of
interval but
no product
within
thesand
sample
10-12 ft.

SP

(FILL)

Template: SOIL BORING - Project: NORTH PLANT.GPJ

Soil/Rock Description
And Geologic Origin For

Each Major Unit
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Soil Properties

1Page
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pe

Date Drilling Started

Common Well Name
Feet (NAVD)

1/4 of 1/4 of Section

SOIL BORING LOG INFORMATION

Boring Number

Local Grid Location
"

"

'

'

°

°

Lake

W
el

l
D

ia
gr

am

4691744  Feet

Tel:
Fax:

262.523.9000
262.523.900123713 W. Paul Road, Suite D, Pewaukee, WI 53072

Borehole Diameter

SB200

Civil Town/City/ or Village

Former NSG North Plant Removal

N
S

Waukegan

T

Facility/Project Name

432126  Feet,

Tony Roselow 
Cabeno Enivornmental Field Services, LLC



/

GeoProbe

County

Firm

2.0 inches

E
W

)   or   Boring Location(estimated:
State Plane

I hereby certify that the information on this form is true and correct to the best of my knowledge.

S

Signature

C

4/23/2012
Surface Elevation

C
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 (t
sf

)

Facility ID

License/Permit/Monitoring Number

Final Static Water Level

N, R

IL

Local Grid Origin

Drilling Method

60
42

N

5.5 - 15' POORLY-GRADED SAND: SP, dark gray
(10YR 4/1), poorly graded, mostly   sand [few fine,
mostly medium], no odor, moist, no visual impacts to
11'.

2 - 5.5' WELL-GRADED SAND: SW, dark brown
(10YR 3/6), well graded, mostly subangular  sand
[few medium, some coarse], mostly   gravel [mostly
fine], odor present, wet, MGP-like odor at 5.5'.

0.5 - 2' FILL: (FILL), black (10Y 2/1), well graded,
mostly subangular  sand [little fine, mostly coarse],
some   gravel [mostly fine], moist, some slag.

0 - 0.5' FILL: (FILL), black (10Y 2/1), dry, large
rock fragments.

60
40

60
36

3
CS

2
CS

1
CS

Feet (NAVD)

Natural Resource Technology, Inc.

State

Template: SOIL BORING - Project: NORTH PLANT.GPJ

Boring Drilled By:  Name of crew chief (first, last) and Firm Date Drilling Completed
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SOIL BORING LOG INFORMATION

Boring Number

Local Grid Location
"

"
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°

°
Lat

Long
N,    E

Date Drilling Started

Lake

4691742  Feet

Tel:
Fax:

262.523.9000
262.523.900123713 W. Paul Road, Suite D, Pewaukee, WI 53072

SB201

Common Well Name

Former NSG North Plant Removal

N
S 432172  Feet1/4 of Section

Civil Town/City/ or Village
,

Facility/Project Name

T

Waukegan

Tony Roselow 
Cabeno Enivornmental Field Services, LLC
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Boring Number SB201

SOIL BORING LOG INFORMATION SUPPLEMENT

difficulties
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geoprobe
through
sand.
Cabeno
broke two
rodsd and
may need to
bring in
atlernative
equipment.
Move to
next location
to see if
problems
persist.

SP

20' End of Boring.

15 - 20' POORLY-GRADED SAND: SP, gray
(10YR 6/1), poorly graded, mostly   sand [few fine,
mostly medium], odor present, MGP-like odor.
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N, R
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Local Grid Origin
2.0 inches
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GeoProbe
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Facility ID

4/23/2012

Drilling Method

License/Permit/Monitoring Number

Final Static Water Level

(estimated:

60
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E
W

6 - 25' POORLY-GRADED SAND: SP, grayish
brown (10YR 5/2), poorly graded, mostly   sand [few
fine, mostly medium], trace rounded  gravel [mostly
fine], wet.

2 - 6' POORLY-GRADED SAND: SP, very dark
brown (10YR 2/2), poorly graded, mostly   sand [little
medium, mostly coarse], wet, no visual impacts.

0 - 2' FILL: (FILL), dry, topsoil and fill.
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1
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Feet (NAVD)

SState Plane

I hereby certify that the information on this form is true and correct to the best of my knowledge.
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)   or   Boring Location

Natural Resource Technology, Inc.

State
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Cabeno Enivornmental Field Services, LLC



SOIL BORING LOG INFORMATION SUPPLEMENT

Soil/Rock Description
And Geologic Origin For

Each Major Unit

C
om

pr
es

si
ve

St
re

ng
th

 (t
sf

)

Le
ng

th
 A

tt.
 &

R
ec

ov
er

ed
 (i

n)

PI
D

 1
0.

6 
eV

 L
am

p

W
el

l
D

ia
gr

am

U
 S

 C
 S

SB202

Gray clay
noted at 25'.
Attempted
to collect
interval
25'-30'
without
success.

SP

25' End of boring.

6 - 25' POORLY-GRADED SAND: SP, grayish
brown (10YR 5/2), poorly graded, mostly   sand [few
fine, mostly medium], trace rounded  gravel [mostly
fine], wet. (continued)

60
33.6

60
48

5
CS

4
CS

Boring Number 2
Sample

2
B

lo
w

 C
ou

nt
s

16

17

18

19

20

21

22

23

24

25

of

G
ra

ph
ic

Lo
g

Page

Li
qu

id
Li

m
it

M
oi

st
ur

e
C

on
te

nt

Pl
as

tic
ity

In
de

x

P 
20

0

R
Q

D
/

C
om

m
en

ts

Soil Properties

D
ep

th
 In

 F
ee

t

N
um

be
r

an
d 

Ty
pe



0

0.1

6.2

1.6

0.4

6.2

0.3

16.2

1.4

16.2

5.5

24
18

0

1.5 - 4' POORLY-GRADED SAND: (FILL), black
(10YR 2/1), dry, few cinders, few slag.

0

24
22

24
20

24
17

24
21

3.5

Feet (NAVD)

SP

(FILL)

(FILL)

(FILL)

(FILL)

11
13
15
17

8
11
15
15

8
7
8
12

2
5
6
5

0 - 1' POORLY-GRADED SAND: (FILL), black
(10YR 2/1), dry, few cinders, few slag.

2
3
2
3

1 - 1.5' FILL: (FILL), yellow, weathered concrete.

1
7
7
3

14' -16' no diesel-like odor.

12' - 14' diesel-like odor.

10' - 11' diesel-like odor.

5 - 25' POORLY-GRADED SAND: SP, grayish
brown (2.5Y 5/2), mostly   sand [some fine, some
medium, few coarse], wet, odor is present to a depth
of 9', diesel-like odor, sheen is present to a depth of
7'.

4 - 5' POORLY-GRADED SAND: (FILL), black
(10YR 2/1), wet, few cinders, few slag, diesel-like
odor.

24
6

C
om

pr
es

si
ve

St
re

ng
th

 (t
sf

)

T 4691732  Feet

Tel:
Fax:

262.523.9000
262.523.900123713 W. Paul Road, Suite D, Pewaukee, WI 53072

432143  Feet

SB202B

Lake

Former NSG North Plant Removal

N
S

24
19

Waukegan

Facility/Project Name

,
Civil Town/City/ or Village

1/4 of Section

Common Well Name

24
19

8
SS

7
SS

6
SS

5
SS

4
SS

3
SS

2
SS

1
SS

W
el

l
D

ia
gr

am

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

Le
ng

th
 A

tt.
 &

R
ec

ov
er

ed
 (i

n)

PI
D

 1
0.

6 
eV

 L
am

p

4
4
5
7

Local Grid Location

G
ra

ph
ic

Lo
g

U
 S

 C
 S

Soil/Rock Description
And Geologic Origin For

Each Major Unit

Borehole Diameter

1/4 of

SOIL BORING LOG INFORMATION

Date Drilling Started

Boring Number

2
2
3
2

"

"

°

°
Lat

Long
N,    E S C

Sample

2
B

lo
w

 C
ou

nt
s
ofPage

N
um

be
r

an
d 

Ty
pe

D
ep

th
 In

 F
ee

t

Soil Properties

R
Q

D
/

C
om

m
en

ts

P 
20

0

Pl
as

tic
ity

In
de

x

Li
qu

id
Li

m
it

M
oi

st
ur

e
C

on
te

nt

'

'

1

Firm
I hereby certify that the information on this form is true and correct to the best of my knowledge.

State Plane
(estimated: )   or   Boring Location

IL

Joe Martin
Test Service Corporation

E
W

6/21/2012

Signature

County

8.3 inches

hollow stem
auger

/

Boring Drilled By:  Name of crew chief (first, last) and Firm

Surface Elevation

/

Facility ID

6/21/2012

Drilling Method

2 in. Split
Spoon and
140 lb
Hammer.

License/Permit/Monitoring Number

Poor
Recovery.

At
approximately
14' start
adding mud
while drilling
to keep
sand from
clogging
augers.

N, R

Date Drilling Completed

N

Template: SOIL BORING - Project: NORTH PLANT.GPJ

State

Natural Resource Technology, Inc.

Feet (NAVD)
Local Grid Origin

Final Static Water Level



>4.5 tsf
compressive
strength

0.1

0

0.1

0

5 - 25' POORLY-GRADED SAND: SP, grayish
brown (2.5Y 5/2), mostly   sand [some fine, some
medium, few coarse], wet, odor is present to a depth
of 9', diesel-like odor, sheen is present to a depth of
7'. (continued)
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sand [some fine, some medium, trace coarse], trace
gravel [mostly fine], wet, gray (2.5Y 5/1) to grayish
brown (2.5Y 5/2), trace wood chips. (continued)
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grained sand.
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8' End of Boring.
7.9' chips of weathered concrete.

6 - 8' FILL, POORLY-GRADED SAND: SP,
grayish brown (2.5YR 5/1), odor present, sheen, wet.

4.3 - 6' FILL, POORLY-GRADED SAND: SP,
grayish brown (2.5YR 5/1), mostly   sand [mostly
fine], moist, oil coated, MGP-like odor, 30% stained
black.
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14 - 23.7' WELL-GRADED SAND: SW, grayish
brown (2.5Y 5/2), wet, no odor, no visual impacts.
(continued)

18' trace fine gravel.

23.6' Some (40%) fine gravel.
23.7 - 24' LEAN CLAY: CL, dark gray (10YR 4/1),

few   sand [mostly fine], dry to moist.
24' End of Boring.
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0 - 6.8' FILL, WELL-GRADED SAND: SW, black
(10YR 2/1), dry, brown mottling, few cinders, few
slag.
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impacts.
9.5 - 18' WELL-GRADED SAND: SW, grayish

brown (2.5Y 5/2). (continued)

17' - 18' fine sand content increasing with depth, no
odor, no visual impacts.

18 - 23.6' POORLY-GRADED SAND: SP.

23.5' - 23.6' little (20%) gravel [mostly fine].
23.6 - 26' LEAN CLAY: CL, dark gray (2.5Y 4/1),

dry.

0.1

0

C
om

pr
es

si
ve

St
re

ng
th

 (t
sf

)

8
12
14
16

8
15
20
16

9
15
13
15

9
11
12
13

SW

SP

CL

26' End of Boring.

24
20

9
SS

10
SS

11
SS

12
SS

0

24
22

9
11
25
25

24
23

24
18

24
14

0.2

0

0

0

13
SS

of

P 
20

0

R
Q

D
/

C
om

m
en

ts

Soil Properties

D
ep

th
 In

 F
ee

t

N
um

be
r

an
d 

Ty
pe

Pl
as

tic
ity

In
de

x

2
B

lo
w

 C
ou

nt
s

2
Sample

Page

>4.5 tsf
compressive
strength

SB205Boring Number

>4.5 tsf
compressive
strength

Li
qu

id
Li

m
it

W
el

l
D

ia
gr

am

SOIL BORING LOG INFORMATION SUPPLEMENT

Le
ng

th
 A

tt.
 &

R
ec

ov
er

ed
 (i

n)

M
oi

st
ur

e
C

on
te

nt

PI
D

 1
0.

6 
eV

 L
am

p

16

17

18

19

20

21

22

23

24

25

26

G
ra

ph
ic

Lo
g

U
 S

 C
 S

Soil/Rock Description
And Geologic Origin For

Each Major Unit



SP

Boring Drilled By:  Name of crew chief (first, last) and Firm Date Drilling Completed

2 in. Split
Spoon and
140 lb
Hammer.
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14' End of Boring.

12' - 14' trace wood chips, wet.

11' wood chips, gray (2.5Y 5/1).

10 - 14' POORLY-GRADED SAND: SP, mostly
sand [some fine, some medium], trace   gravel [some
fine, some medium], wet.

9' some gravel [mostly fine].

8 - 10' POORLY-GRADED SAND: SP, grayish
brown (2.5YR 5/1), mostly   sand [mostly fine], wet,
no odor.

6.2 - 8' WELL-GRADED SAND: SW, grayish
brown (2.5YR 5/1), little   gravel [mostly fine], wet, no
odor.

5.8 - 6.2' POORLY-GRADED SAND: SP, grayish
brown (2.5YR 5/1), mostly   sand [mostly fine], moist
to wet, faint diesel-like odor.

2' some silt, moist.

0 - 0.8' FILL, SILTY SAND: SM, trace   gravel
[mostly fine], dry, brown.
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00.8 - 5.8' FILL, WELL-GRADED SAND: SW, dry,
brown to black, some cinders, some slag.
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(FILL)
g(OL/OH)s

Boring Drilled By:  Name of crew chief (first, last) and Firm Date Drilling Completed
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PID
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12' - 13' stained, sheen, odor present.
10.4' - 10.5' oil wetted.

9.9 - 20' POORLY-GRADED SAND: SP, grayish
brown (2.5Y 5/2), mostly   sand [some fine, some
medium].

9.5 - 9.9' WELL-GRADED SAND: SW, black
(10YR 2/1), mostly   sand [some fine, some medium,
some coarse], oil wetted.

6 - 9.5' POORLY-GRADED SAND: SP, black
(10YR 2/1), mostly   sand [mostly medium], medium
sand, black (10YR 2/1), oil coated.

4' stained sand and gravel, MGP-like odor.
3.8' wet.

0.5 - 6' FILL, POORLY-GRADED SAND: SP,
black (10YR 2/1), mostly   sand [some fine, some
medium, some coarse], dry, trace cinders, trace
slag.

0 - 0.5' FILL, WELL-GRADED GRAVEL:
g(OL/OH)s, mostly   gravel [some fine, some
medium, some coarse].
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26' End of Boring.

(SW)g

0.2

0.1

0.1

0.1

9.9 - 20' POORLY-GRADED SAND: SP, grayish
brown (2.5Y 5/2), mostly   sand [some fine, some
medium]. (continued)
16' - 20' trace sheen.

20 - 24' POORLY-GRADED SAND: SP, grayish
brown (2.5Y 5/2), mostly   sand [mostly fine], trace
silt, silt content increases with depth.

23' layer of gravel (5" thick).

23.5' no silt.

0.6

25 - 26' LEAN CLAY: CL, dark gray (2.5Y 4/1), dry
to moist.
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while drilling
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augers.
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10' - 24' no odor.

7.8 - 24' POORLY-GRADED SAND: SP, dark
grayish brown (2.5Y 4/2), mostly   sand [some fine,
some medium], faint MGP-like odor.

7 - 7.8' POORLY-GRADED SAND WITH
GRAVEL: (SP)g, mostly   sand [mostly coarse],
some   gravel [mostly fine], oil coated, MGP-like
odor.

6.5 - 7' FILL: (FILL), black (10YR 2/1), weathered
concrete chips, MGP-like odor.

5 - 6.5' FILL, WELL-GRADED SAND: SW, mostly
sand [some fine, some medium, some coarse], trace
gravel [mostly fine],  trace cinders, trace slag, faint
diesel-like odor.

4 - 5' FILL, POORLY-GRADED SAND: SP, wet,
dark brown, black and red mottling.

2 - 4' No Recovery.

0.5 - 2' FILL, POORLY-GRADED SAND: SP, dry,
dark brown, black and red mottling.

0 - 0.5' FILL, POORLY-GRADED GRAVEL: GP,
mostly   gravel [mostly coarse].
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7.8 - 24' POORLY-GRADED SAND: SP, dark
grayish brown (2.5Y 4/2), mostly   sand [some fine,
some medium], faint MGP-like odor. (continued)
15' - 15.5' few (10%) coarse sand.

21.5' - 21.9' some (40%) gravel [mostly fine].

24 - 26' LEAN CLAY: CL, dark gray (2.5Y 4/1), no
dilatency, medium toughness, medium plasticity, dry.

26' End of Boring. >4.5 tsf
Compressive
strength.
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11' - 11.5' sheen, odor.
10.7' - 11' oil coated.

10' - 10.7' sheen, odor present.
9.7' - 10' oil wetted.

8.3' - 8.5' oil wetted.

7.5 - 25.2' POORLY-GRADED SAND: SP, grayish
brown, oil wetted, stained black, MGP-like odor.

6 - 7.5' FILL, WELL-GRADED GRAVEL WITH
SAND: (GW)s, mostly angular  gravel [mostly fine],
sheen, oil coated, odor is MGP-like.

5.9' - 6' oil coated sand [mostly coarse], odor
present, MGP-like odor.

4 - 6' FILL, SILT WITH SAND: (ML)s, dark gray
(10YR 4/1), moist, few organics.

0 - 4' FILL, WELL-GRADED SAND WITH SILT:
SW-SM, dry, brown to black, organics, cinders, slag.
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1.1
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7.5 - 25.2' POORLY-GRADED SAND: SP, grayish
brown, oil wetted, stained black, MGP-like odor.
(continued)
15.5' - 16' oil wetted.
16' - 19.7' oil wetted, strong MGP-like odor.

17' - 17.5' oil follows lamination in sand.

19.7' grayish brown sand, sheen, odor.
20' - 20.5' oil wetted, black sand.
20.5' - 21' oil coated.

SP

22' - 25.2' grayish brown (2.5Y 2/1) sand, sheen
(sheen in sample water, no sheen in soil matrix),
odor.

114

25.5 - 26' LEAN CLAY: CL, dark gray (10YR 2/1),
dry to moist, no odor, no visual impacts.
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Spoon and
140 lb
Hammer.
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Natural Resource Technology, Inc.
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14.4' trace gravel [mostly fine].

13.4 - 21' POORLY-GRADED SAND: SP, grayish
brown (2.5Y 5/2), mostly   sand [some fine, some
medium], wet, faint MGP-like odor.

12' grades from dark gray (10Y 4/1) to dark grayish
brown (2.5Y 4/2) with depth, trace gravel [mostly
fine], faint MGP-like odor, wet.

11.2' - 11.4' stained black, sheen, faint MGP-like
odor, wet.

8' dark gray (2.5Y 4/2), trace coarse sand, faint
MGP-like odor.

6 - 13.4' POORLY-GRADED SAND: SP, mostly
sand [some fine, some medium, little coarse], wet,
grades from dark grayish brown (2.5Y 4/2) to dark
gray (10Y 4/1) at 7'.

4' - 6' black (10YR 2/1), wet.

24
24

0 - 6' FILL, WELL-GRADED SAND: SW, mostly
sand [some fine, some medium], some silt, dry, dark
brown, trace cinders.
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auger
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18' increasing fine grained sand content with depth.

20' mostly sand [mostly fine, trace coarse], trace
gravel [mostly fine].

21 - 22.2' POORLY-GRADED GRAVEL: GP.

22.2 - 24' LEAN CLAY: CL, dark gray (10Y 4/1),
trace   sand [mostly coarse], trace   gravel [mostly
fine], few silt, wet, till.

24' End of Boring.

13.4 - 21' POORLY-GRADED SAND: SP, grayish
brown (2.5Y 5/2), mostly   sand [some fine, some
medium], wet, faint MGP-like odor. (continued)
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SW

Boring Drilled By:  Name of crew chief (first, last) and Firm Date Drilling Completed

Recovery
length not
recorded

2 in. Split
Spoon and
140 lb
Hammer.
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SW

Natural Resource Technology, Inc.
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14' no odors.

12' faint diesel-like odor.

9 - 23.5' WELL-GRADED SAND: SW, mostly
sand [mostly coarse], little   gravel [mostly fine],
grayish brown,  diesel-like odor.

8.5 - 9' WELL-GRADED SAND: SW, mostly   sand
[mostly coarse], little   gravel [mostly fine], trace fluid
emulsified NAPL droplets (1-2mm diameter),
MGP-like odor.

7' - 8.5' no organic material.

6 - 8.5' WELL-GRADED SAND: SW, dark gray
(10YR 4/1), few (10%) organic material (roots), faint
diesel-like odor.

4.5' wet.

0.5 - 6' WELL-GRADED SAND: SW, dry, brown to
black, brick, cinders, slag.

0 - 0.5' TOPSOIL: OL/OH, topsoil.
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0

0
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5.1

9 - 23.5' WELL-GRADED SAND: SW, mostly
sand [mostly coarse], little   gravel [mostly fine],
grayish brown,  diesel-like odor. (continued)

23.5 - 24' WELL-GRADED GRAVEL: GW, little
sand [mostly fine], mostly   gravel [some fine, some
medium, some coarse], trace emulsified NAPL
present (1-3mm droplets), NAPL is in sample water,
NAPL does not appear in soil matrix, MGP-like odor.
24 - 28' LEAN CLAY: CL, No Recovery.

28 - 29' No Sample.

0

C
om

pr
es

si
ve

St
re

ng
th

 (t
sf

)

0

12
23
21
21

9
12
17
19

13
16
19
22

16
19
20

50 (3")

23
18
24
26

27
42
43
43

46
49

50 (6") 29.5 - 30.5' SILT: ML, dry, fragments of hard silt
appear like rock fragments.

24
22

9
SS

10
SS

11
SS

12
SS

13
SS

0

15
SS

30.5' End of Boring.

24
19

24
20

24
17

24
0

24
0

18
18

14
SS

Page

M
oi

st
ur

e
C

on
te

nt
Li

qu
id

Li
m

it
Pl

as
tic

ity
In

de
x

P 
20

0

R
Q

D
/

C
om

m
en

ts

GW

D
ep

th
 In

 F
ee

t

29 - 29.5' LEAN CLAY: CL, dark gray (10YR 4/1).

N
um

be
r

an
d 

Ty
pe

Soil Properties
2 of

B
lo

w
 C

ou
nt

s
2

Sample
Boring Number

SOIL BORING LOG INFORMATION SUPPLEMENT

Sampler
pushing a
cobble into
clay,
overdrilled
28-29', no
sample
taken.

W
el

l
D

ia
gr

am

G
ra

ph
ic

Lo
g

CL

ML

Soil sample
is not
representative.

U
 S

 C
 S

SB209

Soil/Rock Description
And Geologic Origin For

Each Major Unit

PI
D

 1
0.

6 
eV

 L
am

p
CL

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Le
ng

th
 A

tt.
 &

R
ec

ov
er

ed
 (i

n)



8
SS

0

0

0

0

0

0

0

1.4

7

0

0

0 - 2' FILL, WELL-GRADED SAND: SW, brown to
black, material in shoe may contain brick or concrete
fragments.
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brown (2.5Y 5/2), mostly subrounded to rounded
sand [some fine, some medium, some coarse], trace
subrounded to rounded  gravel [mostly fine], wet.

6' no odor, wet.

4' - 6' black sand, mothball-like odor, dry to moist.

3.5' - 4' red brick fragments and foundry sand, no
odor.

2 - 6.5' FILL, POORLY-GRADED SAND: SP,
black (10Y 2/1), dry, cinders, mothball-like odor,
some fragments have glassy luster like creosote.
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15.9' mostly fine sand.
16 - 23.6' POORLY-GRADED SAND: SP, grayish

brown (2.5Y 5/2), mostly   sand [mostly fine], wet.

18' - 21' sulfur-like odor.

23.6 - 23.7' WELL-GRADED GRAVEL: GW.
23.7 - 24' LEAN CLAY: CL, dark gray (2.5Y 4/1),

trace   sand [mostly coarse], dry to moist.
24' End of Boring.
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10' -18 faint deisel-like odor, no sheen.

8 - 18' WELL-GRADED SAND: SW, mostly   sand
[some fine, some medium, some coarse], wet,
grayish brown (2.5Y 5/2), deisel-like odors, sheen on
water between grains.

6' 6'-8' deisel-like odors and rainbow sheen in water,
not on sand grains, at 6' sheen present.

4.5 - 8' POORLY-GRADED SAND: SP, grayish
brown (2.5Y 5/2), deisel-like odors (wet at 4.5').

2' dry.

0 - 4.5' FILL, WELL-GRADED SAND: SW, dry,
brown to black with cinders and slag.
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0

8 - 18' WELL-GRADED SAND: SW, mostly   sand
[some fine, some medium, some coarse], wet,
grayish brown (2.5Y 5/2), deisel-like odors, sheen on
water between grains. (continued)

18 - 23.5' POORLY-GRADED SAND: SP, wet,
grayish brown (2.5Y 5/2), mostly fine, trace coarse
sand.

23.3' -23.5' well graded gravel no odor, no visual.
23.5 - 24' LEAN CLAY: CL, dry to moist, dark gray

(10YR 4/1), trace coarse sand.
24' End of Boring.
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6 - 16.5' POORLY-GRADED SAND: SP, grayish
brown (2.5Y 5/2), mostly sand [ mostly fine], wet.

5.3' wet.
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0 - 6' FILL, WELL-GRADED GRAVEL: GW,
foundary sand, brown to black, dry, with slag and
brick fragments.
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6 - 16.5' POORLY-GRADED SAND: SP, grayish
brown (2.5Y 5/2), mostly sand [ mostly fine], wet.
(continued)
16' -16.5' coarsens downward to become a well

graded sand.
16.5 - 17.5' WELL-GRADED SAND: SW, mostly

sand [some fine, some medium, some coarse].
17.5 - 25' POORLY-GRADED SAND: SP, mostly

sand [sand], laminations.
18' -25' no laminations, homogenous.
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25 - 26' LEAN CLAY: CL, very dark gray (10YR
3/1), trace sand.
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12 - 16' POORLY-GRADED SAND: SP, grayish
brown (2.5Y 5/2), mostly   sand [mostly fine],
homogenous.

7.5 - 12' WELL-GRADED SAND: SW, grayish
brown (2.5Y 5/2), mostly   sand [some fine, some
medium, some coarse].

6 - 7.5' POORLY-GRADED SAND: SP, grayish
brown (2.5Y 5/2), mostly   sand [mostly fine].

5' wet.

2 - 6' FILL, WELL-GRADED SAND: SW, brown to
black, some slag and some brick fragments, no odor,
no visual impacts.

0 - 2' FILL, WELL-GRADED GRAVEL: GW,
appears to be road bedding, white, poor recovery.
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16 - 18' WELL-GRADED SAND: SW, grayish
brown (2.5Y 5/2), mostly   sand [some fine, some
medium, some coarse].

18 - 24' POORLY-GRADED SAND: SP, grayish
brown (2.5Y 5/2), mostly   sand [mostly fine],
homogenous, trace gravel [mostly fine].

24 - 26' No Recovery.
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brown (2.5Y 5/2), mostly   sand [trace fine, mostly

11 - 14' POORLY-GRADED SAND: SP, grayish
brown (2.5Y 5/2), trace   gravel [mostly fine], sheen,
strong MGP-like odor.

10' -11' oil coasted, trace emulsified NAPL (2mm).

6' -10' oil coated, NAPL is fluid, wet at 6'.

5.5 - 11' POORLY-GRADED SAND: SP, black
(10YR 2/1), moist to wet, trace roots and gravel, oil
wetted, strong MGP-like odor.  5.5'-6.0' NAPL is
weathered, malleable, viscous.

0 - 5.5' FILL, POORLY-GRADED SAND WITH
SILT: SP-SM, some silt, dry, brown sand and silt
with bricks.
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and coarse.

28 - 30' LEAN CLAY: CL, dark gray (10YR 4/1),
trace   sand [mostly fine].
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14 - 24' POORLY-GRADED SAND: SP, sheen, oil
coated, NAPL is fluid, MGP-like odor.

11.5 - 14' WELL-GRADED SAND: SW, grayish
brown (2.5Y 5/2), mostly   sand [mostly medium],
stained black 20%, oil coated, MGP-like odor.

11' sheen and MGP-like odor.

8 - 11.5' WELL-GRADED SAND: SW, mostly
sand [some medium, some coarse], trace gravel,
very dark gray (10YR 4/1) to black (10YR 2/1).

6 - 8' POORLY-GRADED SAND: SP, grayish
brown (2.5Y 5/2), mostly   sand [mostly medium],
trace roots.

5' -6'sand is mostly coarse, wet at 5'.

3.5' gravel sized fragments with glassy
luster-(coal?).
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14 - 24' POORLY-GRADED SAND: SP, sheen, oil
coated, NAPL is fluid, MGP-like odor. (continued)

16' oil wetted,  strong MGP-like odor 16'-24', oil is
fluid, sand is stained 100% black.

18' -22' free phase oil, in top of sampler.  Oil wetted
sample (18'-20'), NAPL is fluid to viscous, makes
sand tacky from 18'-20'.

22' oil wetted.

24 - 26' LEAN CLAY: CL, dark gray (10YR 4/1),
trace   gravel [mostly fine], no odors, no visual
impacts, no apparent tar in fractures.
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2 in. Split
Spoon and
140 lb
Hammer.

N, R

Feet (NAVD)

Natural Resource Technology, Inc.

State

Template: SOIL BORING - Project: NORTH PLANT.GPJ

Boring Drilled By:  Name of crew chief (first, last) and Firm Date Drilling Completed
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Refusal on
slag brick at
3ft.  Drilled
through to
4ft.

I hereby certify that the information on this form is true and correct to the best of my knowledge.

SP

SP

(FILL)
SP

5
13
16
20

2
5
7
9

WOH
WOH
WOH

1

1
1
1
1

At
approximately
5' start
adding mud
while drilling
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clogging
augers.
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14' -16' faint MGP-like odor.

12' -14' sheen at spoon top (may be draw down).

10 - 24' POORLY-GRADED SAND: SP, mostly
sand [mostly fine], sheen, wet, stained black,
oil-wetted, with trace weather NAPL(yellow), sheen,
strong MGP-like odor.

8 - 10' No Recovery.

6' sheen, wet, MGP-like odor.

4 - 8' POORLY-GRADED SAND: SP, trace gravel,
with little slag and brick, Strong MGP-like odor.

0 - 4' FILL, POORLY-GRADED SAND: SP, dry,
with trace gravel, trace brick and cinder debris, dark
brown, dry.
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10 - 24' POORLY-GRADED SAND: SP, mostly
sand [mostly fine], sheen, wet, stained black,
oil-wetted, with trace weather NAPL(yellow), sheen,
strong MGP-like odor. (continued)
16' -18' faint MGP-like odor.

18' -20' faint MGP-like odor.

20' -22' oil wetted, NAPL sheen, and trace
weathered NAPL, wet, strong MGP-like odor.

72.9

24 - 26' LEAN CLAY: CL, grayish brown (2.5Y
5/2), trace   sand [mostly coarse], trace   gravel
[mostly fine], Residual NAPL sludge at sand/clay
contact, black staining with weathered NAPL in
fractures near contact (Strong MGP-like odor PID
309 ppm) and faint MGP-like odor in lower portion of
clay (PID 25 ppm).
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6.5 - 7.5' WELL-GRADED SAND: SW, mostly
sand [mostly medium].

12 - 15' WELL-GRADED SAND: SW, mostly
sand [some fine, some medium, some coarse], trace
rounded  gravel [mostly fine].

9.5 - 12' POORLY-GRADED SAND: SP, grayish
brown (2.5Y 5/2), mostly   sand [mostly medium].

0

7.5 - 8.5' POORLY-GRADED SAND: SP, grayish
brown (2.5Y 5/2), mostly   sand [mostly fine].

4 - 6.5' POORLY-GRADED SAND: SP, grayish
brown (2.5Y 5/2), mostly   sand [mostly fine], no
visual impacts.

3.8' wet.

0.2 - 4' FILL, POORLY-GRADED SAND: SP, dry,
brown to black, with slag and brick fragments.

0 - 0.2' FILL, TOPSOIL: (OL/OH)g, black (10YR
2/1), topsoil.
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24
14

24
17

24
18

24
17

24
16

24
14

24
22

8
SS

7
SS

6
SS

5
SS

4
SS

3
SS

2
SS

1
SS

24
16

4691614  Feet

U
 S

 C
 S

Soil/Rock Description
And Geologic Origin For

Each Major Unit

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

Le
ng

th
 A

tt.
 &

R
ec

ov
er

ed
 (i

n)

PI
D

 1
0.

6 
eV

 L
am

p

T

W
el

l
D

ia
gr

am

Tel:
Fax:

262.523.9000
262.523.900123713 W. Paul Road, Suite D, Pewaukee, WI 53072

432082  Feet

hollow stem
auger

Lake

Former NSG North Plant Removal

N
S

Waukegan
Sample

2
B

lo
w

 C
ou

nt
s
of1

G
ra

ph
ic

Lo
g

N
um

be
r

an
d 

Ty
pe

D
ep

th
 In

 F
ee

t

Soil Properties

R
Q

D
/

C
om

m
en

ts

P 
20

0

Pl
as

tic
ity

In
de

x

Li
qu

id
Li

m
it

M
oi

st
ur

e
C

on
te

nt

SB217

Page

Final Static Water Level

"

"

°

°

8.3 inches
Local Grid Origin

Lat

Long

IL

N, R
N,    E

Local Grid Location

License/Permit/Monitoring Number

Drilling Method

6/27/2012

Facility ID

/S

Surface Elevation
6/27/2012

C
1/4 of Section

Facility/Project Name

,

'

'

Boring Number

Civil Town/City/ or Village

SOIL BORING LOG INFORMATION

Common Well Name

1/4 of

Borehole Diameter
Feet (NAVD)

Date Drilling Started



0

24
20

24
19

12
17
22
20

24
16

9
9
10
11

C
om

pr
es

si
ve

St
re

ng
th

 (t
sf

)

SP

SW

SP

CL

24' End of Boring.
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15 - 19' POORLY-GRADED SAND: SP, grayish
brown (2.5Y 5/2), mostly   sand [mostly fine].

19 - 19.5' WELL-GRADED SAND: SW, mostly
sand [some fine, some medium, some coarse].
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22 - 24' LEAN CLAY: CL, dark gray (10YR 4/1),
few gravel [mostly].
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At
approximately
6' start
adding mud
while drilling
to keep
sand from
clogging
augers.
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12' stained gray/black sand, faint MGP-like odor.

10.4' -10.5 oil wetted, trace NAPL.
10' -11' sheen.

6 - 23.9' POORLY-GRADED SAND: SP, mostly
sand [some fine, some medium], stained gray/black,
wet, MGP-lke odor.

5' wet, some brick debris, greater than 50% cinders.

0.5 - 6' FILL, WELL-GRADED SAND: SW, brown
and black, 25-50% Cinders, dry.
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6 - 23.9' POORLY-GRADED SAND: SP, mostly
sand [some fine, some medium], stained gray/black,
wet, MGP-lke odor. (continued)
16' wet, faint MGP-like odor, trace gravel [mostly

fine].

23.9 - 26' LEAN CLAY: to SILT: CL, trace   gravel
[mostly fine], wet, grayish brown (2.5Y 5/2) to gray
(2.5Y 5/1), no odor, (Till).
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0 - 0.3' FILL, TOPSOIL: OL/OH, Topsoil.
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brown (2.5Y 5/2), mostly   sand [mostly fine], wet.

8 - 12.5' WELL-GRADED SAND: SW, very dark
gray (2.5Y 3/1), mostly   sand [some fine, some
medium, some coarse], wet.

6.2 - 8' POORLY-GRADED SAND: SP, grayish
brown (2.5Y 5/2), wet, 6.2-6.5 mottled 10% orange
with roots.
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18 - 19.7' WELL-GRADED SAND: SW, grayish
brown (2.5Y 5/2), mostly   sand [mostly medium].

19.7 - 21.5' POORLY-GRADED SAND: SP, mostly
sand [mostly fine].

21.3' -21.5' coarse gravel, no visual impacts.
21.5 - 22' LEAN CLAY: CL, dark gray (2.5Y 5/2),

trace   sand [mostly coarse].
22' End of Boring.
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10 - 15.5' WELL-GRADED SAND: SW, mostly
sand [some fine, some medium], dark gray (10YR
4/1).

6 - 10' POORLY-GRADED SAND: SP, grayish
brown (2.5Y 5/2), mostly   sand [mostly fine], wet.

5 - 6' FILL, WELL-GRADED SAND: SW, black
(10YR 2/1), mostly   sand [some fine, some medium,
some coarse], wet, few cinders, few slag, diesel-like
odor.

4.5' wet.

3 - 5' FILL: (FILL), moist, red brick, faint MGP-like
odor.

1.5 - 3' FILL, WELL-GRADED SAND: SW, dry,
with cinders and slag.

0 - 1.5' FILL, WELL-GRADED SAND: SW, mostly
sand [mostly fine], little   gravel [mostly fine], dry,
brown, no visual impacts.
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15.5 - 25' POORLY-GRADED SAND: SP, grayish
brown (2.5Y 5/2), mostly   sand [mostly fine], faint
diesel-like odor.

18' sand becomes dark gray, no odors.

20' sand becomes grayish brown, no sheen and no
odor.

22' very poorly graded sand, mostly sand [mostly
fine].

25 - 26' LEAN CLAY: CL, dark gray (10YR 4/1),
trace   sand [mostly fine], trace   gravel [mostly fine],
dry.
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PID
measurement
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bag: 320.3
ppm
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14' -16' NAPL sheen become less concentrated with
depth. fine sand grayish brown, wet, MGP-like odor.

12' -14' NAPL sheen with layers of weathered NAPL
sheen, MGP-like odor, wet.

11.5' -12' sand is now grayish brown (2.5Y 5/2) with
sheen.

10' -12' with sheens and zones of weathered NAPL
sheen (zones of brown stained sand), less staining
at approximately 11.5'.

8' -10' stained black, wet with multiple layered
sheens (yellow and gray), no visible  free NAPL,
MGP-like odor.

6 - 25' POORLY-GRADED SAND: SP, black
(10YR 2/1), mostly   sand [mostly fine], wet,
MGP-liked odor, sheen.

4 - 6' POORLY-GRADED GRAVEL WITH SAND:
(GP)s, black (10YR 2/1), mostly   gravel [mostly
fine], wet, Cinders and slag,  at 4' oil wetted, faint
MGP-like odor, well graded sand, sheen.

3 - 4' FILL, WELL-GRADED SAND: SW, black
(10YR 2/1), dry, cinders and well graded sand slag,
trace brick debris, black ,dry, faint MGP-like odor.

1 - 3' FILL, POORLY-GRADED SAND: SP, mostly
sand [mostly fine], dry, grayish-black very fine sand,
with cinders.

0 - 1' FILL, POORLY-GRADED SAND WITH SILT:
SW-SM, mostly   sand [mostly fine], some silt, dry,
brown.
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6 - 25' POORLY-GRADED SAND: SP, black
(10YR 2/1), mostly   sand [mostly fine], wet,
MGP-liked odor, sheen. (continued)
16' -18' becoming more fine grained, no sheen at

spoon bottom, grayish-brown, wet.

18' -20 slight sheen at top half of spoon (likely drag
down), bottom half-no sheen, faint MGP-like odor,
wet.

20' -22' sand fining with depth, becoming dark
grayish brown, faint MGP-like odor at spoon bottom,
wet, no sheen.

22' -24' faint MGP-like odor (sheen very slight, likely
drag down).
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fine], some silt, wet, at top of clay (dolomite with
pyrite), gray to dark gray, wet.
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13 - 18' WELL-GRADED SAND: SW, black (2.5Y
2.5/1), sulfur-like odor.

10' sulfur-like odor, sand is starting to turn grayish
brown.

7 - 13' POORLY-GRADED SAND: SP, black (2.5Y
2.5/1), mostly   sand [mostly fine], wet, sulfur-like
odor, very dark gray to black.

6 - 7' WELL-GRADED SAND: SW, black (2.5Y
2.5/1), mostly   sand [some fine, some medium,
some coarse], sulfur-like odor.

4 - 6' POORLY-GRADED SAND: SP, black (2.5Y
2.5/1), mostly   sand [mostly fine], wet, sulfur-like
odor, very dark gray to black.

0.3 - 4' FILL, WELL-GRADED SAND: SW, mostly
sand [some fine, some medium, some coarse], moist
to wet, brown to black, with cinders and slag.

0 - 0.3' FILL, SILT: ML, light gray, (gypsum?).
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18 - 23.5' POORLY-GRADED SAND: SP, black
(2.5Y 2.5/1), mostly   sand [mostly fine], faint
sulfur-like odor.

23.5 - 24' LEAN CLAY: CL, dark gray (2.5Y 4/1).
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12' -14' grayish brown (2.5Y 5/2).

8' -10' grayish brown (2.5Y 5/2).

6.8 - 16.8' WELL-GRADED SAND: SW, dark gray
(10YR 4/1), mostly   sand [some fine, some medium,
some coarse].

6 - 6.8' POORLY-GRADED SAND: SP, mottled
black 30%,.

5' wet.

4' poor recovery, brick fragments and fine gravel.

0 - 6' FILL, WELL-GRADED SAND: SW, brown,
with bricks and slag.
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Boring Number

21 - 22' LEAN CLAY: CL, dark gray (10YR 4/1).

22' End of Boring.
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16.8 - 21' POORLY-GRADED SAND: SP, mostly
sand [mostly fine], trace   gravel [mostly fine],
brownish gray (2.5Y 5/2).
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6.8 - 16.8' WELL-GRADED SAND: SW, dark gray
(10YR 4/1), mostly   sand [some fine, some medium,
some coarse]. (continued)
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visual impacts.
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8.5 - 16' POORLY-GRADED SAND: SP, dark gray
(10YR 4/1), wet, no odor, no visual impact.
(continued)
16 - 20' WELL-GRADED SAND: SW, grayish

brown (2.5Y 5/2), mostly   sand [some fine, some
medium, some coarse], trace   gravel [mostly fine].

20 - 24' POORLY-GRADED SAND: SP, grayish
brown (2.5Y 5/2), mostly   sand [mostly fine].

23.9' -24' fine gravel, large rock fragments in shoe.
24 - 26' LEAN CLAY: CL, dark gray (10YR 4/1),

trace   sand [mostly fine], trace   gravel [mostly fine].

26' End of Boring.
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brown (2.5Y 5/2), mostly   sand [mostly fine].
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coated.
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12.5 - 24' POORLY-GRADED SAND: SP, grayish
brown (2.5Y 5/2), mostly   sand [mostly fine].
(continued)
16' -18' trace fine gravel (16'-18').

20' becoming more poorly graded (all fine sand).

23.9' -24' rock chips in the shoe.
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12 - 18' POORLY-GRADED SAND: SP, grayish
brown (2.5Y 5/2), mostly   sand [mostly fine], no
odor, no visual impacts.
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11 - 12' WELL-GRADED SAND: SW, grayish
brown (2.5Y 5/2), faint MGP-like odor, no odor, no
visual impact.

10' -11' MGP-like odor, sheen, dark gray sand
(10YR 4/1).

9.8' -10' oil coated.

6 - 11' POORLY-GRADED SAND: SP, grayish
brown (2.5Y 5/2), stained approximately 80%, strong
MGP-like odor, sheen, trace oil coating.

4 - 6' FILL, SILT WITH SAND: (ML)s, black (10YR
2/1), wet, MGP-like odor, oil stained, sheen.

3.9' moist.

1 - 4' FILL, WELL-GRADED SAND: SW, black
(10YR 2/1), dry, with cinders and slag.

0 - 1' FILL, LEAN CLAY: CL, dry, brown, with
roots, no odor, no visual impacts.
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12 - 18' POORLY-GRADED SAND: SP, grayish
brown (2.5Y 5/2), mostly   sand [mostly fine], no
odor, no visual impacts. (continued)

18 - 21' WELL-GRADED SAND: SW, grayish
brown (2.5Y 5/2), wet.

21 - 24' POORLY-GRADED SAND: SP, grayish
brown (2.5Y 5/2), mostly   sand [mostly fine], rock
chips in shoe.

24 - 26' LEAN CLAY: CL, dark gray (10YR 4/1),
trace   sand [mostly fine], trace   gravel [mostly fine].
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grayish brown (2.5Y 4/2), mostly   sand [some fine,
some medium], wet, no odor.
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grayish brown (2.5Y 4/2), mostly   sand [some fine,
some medium], wet, no odor. (continued)

17.2' -18' some coarse sand, trace fine gravel.

18 - 18.9' WELL-GRADED SAND WITH GRAVEL:
(SW)g, some   sand [mostly fine], some   gravel
[mostly fine], wet, sub-rounded to sub-angular.
18.9 - 20' LEAN CLAY: to SILT: CL, gray (2.5Y

5/1), little   gravel [some fine, some medium, some
coarse], some silt, wet.
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8' -10' grayish brown (2.5Y 5/2).

6' -8' color changes to grayish brown (2.5Y 5/2).

4.5 - 18' POORLY-GRADED SAND: SP, olive
brown (2.5Y 5/3), mostly   sand [mostly medium].

4' wet.

3.5' moist.

0.2 - 4.5' FILL, WELL-GRADED SAND: SW, dry,
brown to black with brick fragments, slag.

0 - 0.2' FILL, POORLY-GRADED SAND WITH
SILT: SP-SM, mostly   sand [mostly fine], some silt,
light brown.
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0

4.5 - 18' POORLY-GRADED SAND: SP, olive
brown (2.5Y 5/3), mostly   sand [mostly medium].
(continued)
16.

18 - 21' WELL-GRADED SAND: SW, mostly
sand [some fine, some medium, some coarse], wet.

21 - 22' POORLY-GRADED SAND: SP, grayish
brown (2.5Y 5/2), mostly   sand [mostly fine], trace
gravel [mostly fine].
22 - 26' LEAN CLAY: CL, dark gray (10YR 4/1),

trace   sand [mostly fine].

26' End of Boring.
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SW

Feet (NAVD)

Natural Resource Technology, Inc.

State

Template: SOIL BORING - Project: NORTH PLANT.GPJ

Boring Drilled By:  Name of crew chief (first, last) and Firm Date Drilling Completed

2 in. Split
Spoon and
140 lb
Hammer.

SP

SP

(FILL)

3
7
4
8

1
5
8
8

6
10
11
13

2
2
1
2

1
1
1
12

2
2
3
2

3
1
1
2

IL

Local Grid Origin
8.3 inches

hollow stem
auger

Signature

/ E
W

Joe Martin
Test Service Corporation

)   or   Boring Location(estimated:
State Plane

I hereby certify that the information on this form is true and correct to the best of my knowledge.
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14' trace fine gravel.

12' color changing to grayish brown (2.5Y 5/2).

10.4 - 23.5' POORLY-GRADED SAND: SP, dark
gray (10YR 4/1), mostly   sand [mostly fine].

8 - 10.4' WELL-GRADED SAND: SW, dark gray
(10YR 4/1), mostly   sand [some fine, some medium,
some coarse], no odor and no visual impacts.

6' -8' no sulfur-like odor.

4.3 - 8' POORLY-GRADED SAND: SP, dark gray
(10YR 4/1), mostly   sand [mostly medium],
sulfur-like odor.

2' wet with sulfur-like odor, trace wood debris.

0 - 4.3' FILL: (FILL), Gypsum wall board, white,
approximately 20% mottled orange, trace roots and
sand.
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0

10.4 - 23.5' POORLY-GRADED SAND: SP, dark
gray (10YR 4/1), mostly   sand [mostly fine].
(continued)

18' mostly fine grained sand.

20' trace fine gravel.

23.5 - 24' LEAN CLAY: CL, dark gray (10YR 4/1),
trace   sand [mostly fine], trace   gravel [trace fine].
24' End of Boring.
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APPENDIX B 
 

IN SITU SOLIDIFICATION/STABILIZATION (ISS) 
TREATABILITY STUDY REPORT DATA 

 
  



 
 
 
 
 
 
 
 

APPENDIX B1 
 

ISS MIX BATCH WORKSHEETS 
 
  



TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233

SOIL Fax: 770-923-8973

TESTS, LLC Web: www.test-llc.com

BATCH #

PR. NUMBER MIXING TECH

PR. NAME BATCH DATE

Time Batch Mixing Started

Total Time Batch was Mixed, min

Time Batch Completely in Molds

Mix Constituents:
Component

ID

% (based on 
soil dry 
mass)

g

100.0 15019.0

4.5 517.5

1.5 172.5

0.0

Removal Trim
Tech Tech

3 6

3 6

3 6

3 6

3 3

3 3

3 3

3 3

2 4

2 4

2 4

2 4

3 3

3 6

2 4

3 3

- -

14 days

28 days

Extra

Extra

Penetration

ANS16-1

Perm

Perm Spare

7 days

28 days

after 28 days ???

Extra UCS

14 days

after 28 days ???

after 3 days

5 molds after 28 days???

5 molds after 28 days???

UCS Spare

 mL of water was added to make 
soil/grout mixable/moldable

Extra

Wet Dur

Fr. Dur.

Extra

Extra

Extra

Swell

End Preparation

Extra Perm

7 days

30.6

Grout Water/Cem. Mat (Solids) Ratio*
Mass of Dry Soil, g

5.900

0.80
11500.0

Remarks

0

* Cementous Materials (solids) is total mass of GGBFS, bentonite 
and cement

Water, mL

13794-1-1-1

552

Height, in.
Tamping 

Tech

After Mixing

Method Comments

13794

13823

MC

Sample ID

13822

10112 Bentonite

Soil (wet)

1

RI/AV

6/27/2012Mold

Composite Area A,B,C,D

13794/1-1

1230-02-1

Former North Plant MGP Site 

13794-1-1-2

13794-1-1-24

13794-1-1-(25-26)

Required 
Test

13794-1-1-(15-19)

13794-1-1-20

13794-1-1-21

13794-1-1-22

UCS

13794-1-1-23

13794-1-1-(10-14)

13794-1-1-3

13794-1-1-4

13794-1-1-5

13794-1-1-6

13794-1-1-8

13794-1-1-9

Name

Diam., in.

GGBFS Grade 100

13794-1-1-7

UCS

UCS

Perm

Perm

Nominal Mold Size

Cement type I/II

Component Amount, Total Water/Cem. Mat. Ratio

Type of Cement Used

Batch Worksheet 
BATCH-SAMPLE ID

 LOCATION

SAMPLE TYPE

I/II

Soil Moisture Mass, g
Soil Moisture Content, %

3519.0

http://www.test-llc.com


TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233

SOIL Fax: 770-923-8973

TESTS, LLC Web: www.test-llc.com

BATCH #

PR. NUMBER MIXING TECH

PR. NAME BATCH DATE

Time Batch Mixing Started

Total Time Batch was Mixed, min

Time Batch Completely in Molds

Mix Constituents:
Component

ID

% (based on 
soil dry 
mass)

g

100.0 15019.0

6.0 690.0

2.0 230.0

0.0

Removal Trim
Tech Tech

3 6

3 6

3 6

3 6

3 3

3 3

3 3

3 3

2 4

2 4

2 4

2 4

3 3

3 6

2 4

3 3

- -

14 days

28 days

Extra

Extra

Penetration

ANS16-1

Perm

Perm Spare

7 days

28 days

after 28 days ???

Extra UCS

14 days

after 28 days ???

after 3 days

5 molds after 28 days???

5 molds after 28 days???

UCS Spare

 mL of water was added to make 
soil/grout mixable/moldable

Extra

Wet Dur

Fr. Dur.

Extra

Extra

Extra

Swell

End Preparation

Extra Perm

7 days

30.6

Grout Water/Cem. Mat (Solids) Ratio*
Mass of Dry Soil, g

4.625

0.80
11500.0

Remarks

0

* Cementous Materials (solids) is total mass of GGBFS, bentonite 
and cement

Water, mL

13794-2-1-1

736

Height, in.
Tamping 

Tech

After Mixing

Method Comments

13794

13823

MC

Sample ID

13822

10112 Bentonite

Soil (wet)

1

RI/AV

6/27/2012Mold

Composite Area A,B,C,D

13794/2-1

1230-02-1

Former North Plant MGP Site 

13794-2-1-2

13794-2-1-24

13794-2-1-(25-26)

Required 
Test

13794-2-1-(15-19)

13794-2-1-20

13794-2-1-21

13794-2-1-22

UCS

13794-2-1-23

13794-2-1-(10-14)

13794-2-1-3

13794-2-1-4

13794-2-1-5

13794-2-1-6

13794-2-1-8

13794-2-1-9

Name

Diam., in.

GGBFS Grade 100

13794-2-1-7

UCS

UCS

Perm

Perm

Nominal Mold Size

Cement type I/II

Component Amount, Total Water/Cem. Mat. Ratio

Type of Cement Used

Batch Worksheet 
BATCH-SAMPLE ID

 LOCATION

SAMPLE TYPE

I/II

Soil Moisture Mass, g
Soil Moisture Content, %

3519.0

http://www.test-llc.com


TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233

SOIL Fax: 770-923-8973

TESTS, LLC Web: www.test-llc.com

BATCH #

PR. NUMBER MIXING TECH

PR. NAME BATCH DATE

Time Batch Mixing Started

Total Time Batch was Mixed, min

Time Batch Completely in Molds

Mix Constituents:
Component

ID

% (based on 
soil dry 
mass)

g

100.0 15019.0

7.5 862.5

2.5 287.5

0.0

Removal Trim
Tech Tech

3 6

3 6

3 6

3 6

3 3

3 3

3 3

3 3

2 4

2 4

2 4

2 4

3 3

3 6

2 4

3 3

- -

14 days

28 days

Extra

Extra

Penetration

ANS16-1

Perm

Perm Spare

7 days

28 days

after 28 days ???

Extra UCS

14 days

after 28 days ???

after 3 days

5 molds after 28 days???

5 molds after 28 days???

UCS Spare

 mL of water was added to make 
soil/grout mixable/moldable

Extra

Wet Dur

Fr. Dur.

Extra

Extra

Extra

Swell

End Preparation

Extra Perm

7 days

30.6

Grout Water/Cem. Mat (Solids) Ratio*
Mass of Dry Soil, g

3.860

0.80
11500.0

Remarks

0

* Cementous Materials (solids) is total mass of GGBFS, bentonite 
and cement

Water, mL

13794-3-1-1

920

Height, in.
Tamping 

Tech

After Mixing

Method Comments

13794

13823

MC

Sample ID

13822

10112 Bentonite

Soil (wet)

1

RI/AV

6/27/2012Mold

Composite Area A,B,C,D

13794/3-1

1230-02-1

Former North Plant MGP Site 

13794-3-1-2

13794-3-1-24

13794-3-1-(25-26)

Required 
Test

13794-3-1-(15-19)

13794-3-1-20

13794-3-1-21

13794-3-1-22

UCS

13794-3-1-23

13794-3-1-(10-14)

13794-3-1-3

13794-3-1-4

13794-3-1-5

13794-3-1-6

13794-3-1-8

13794-3-1-9

Name

Diam., in.

GGBFS Grade 100

13794-3-1-7

UCS

UCS

Perm

Perm

Nominal Mold Size

Cement type I/II

Component Amount, Total Water/Cem. Mat. Ratio

Type of Cement Used

Batch Worksheet 
BATCH-SAMPLE ID

 LOCATION

SAMPLE TYPE

I/II

Soil Moisture Mass, g
Soil Moisture Content, %

3519.0

http://www.test-llc.com


TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233

SOIL Fax: 770-923-8973

TESTS, LLC Web: www.test-llc.com

BATCH #

PR. NUMBER MIXING TECH

PR. NAME BATCH DATE

Time Batch Mixing Started

Total Time Batch was Mixed, min

Time Batch Completely in Molds

Mix Constituents:
Component

ID

% (based on 
soil dry 
mass)

g

100.0 15019.0

0.0 0.0

8.0 920.0

0.5 57.5

Removal Trim
Tech Tech

3 6

3 6

3 6

3 6

3 3

3 3

3 3

3 3

2 4

2 4

2 4

2 4

3 3

3 6

2 4

3 3

- -

14 days

28 days

Extra

Extra

Penetration

ANS16-1

Perm

Perm Spare

7 days

28 days

after 28 days ???

Extra UCS

14 days

after 28 days ???

after 3 days

5 molds after 28 days???

5 molds after 28 days???

UCS Spare

 mL of water was added to make 
soil/grout mixable/moldable

Extra

Wet Dur

Fr. Dur.

Extra

Extra

Extra

Swell

End Preparation

Extra Perm

7 days

30.6

Grout Water/Cem. Mat (Solids) Ratio*
Mass of Dry Soil, g

4.675

0.80
11500.0

Remarks

0

* Cementous Materials (solids) is total mass of GGBFS, bentonite 
and cement

Water, mL

13794-4-1-1

782

Height, in.
Tamping 

Tech

After Mixing

Method Comments

13794

13823

MC

Sample ID

13822

10112 Bentonite

Soil (wet)

1

RI/AV

6/26/2012Mold

Composite Area A,B,C,D

13794/4-1

1230-02-1

Former North Plant MGP Site 

13794-4-1-2

13794-4-1-24

13794-4-1-(25-26)

Required 
Test

13794-4-1-(15-19)

13794-4-1-20

13794-4-1-21

13794-4-1-22

UCS

13794-4-1-23

13794-4-1-(10-14)

13794-4-1-3

13794-4-1-4

13794-4-1-5

13794-4-1-6

13794-4-1-8

13794-4-1-9

Name

Diam., in.

GGBFS Grade 100

13794-4-1-7

UCS

UCS

Perm

Perm

Nominal Mold Size

Cement type I/II

Component Amount, Total Water/Cem. Mat. Ratio

Type of Cement Used

Batch Worksheet 
BATCH-SAMPLE ID

 LOCATION

SAMPLE TYPE

I/II

Soil Moisture Mass, g
Soil Moisture Content, %

3519.0

http://www.test-llc.com


TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233

SOIL Fax: 770-923-8973

TESTS, LLC Web: www.test-llc.com

BATCH #

PR. NUMBER MIXING TECH

PR. NAME BATCH DATE

Time Batch Mixing Started

Total Time Batch was Mixed, min

Time Batch Completely in Molds

Mix Constituents:
Component

ID

% (based on 
soil dry 
mass)

g

100.0 15019.0

0.0 0.0

10.0 1150.0

0.5 57.5

Removal Trim
Tech Tech

3 6

3 6

3 6

3 6

3 3

3 3

3 3

3 3

2 4

2 4

2 4

2 4

3 3

3 6

2 4

3 3

- -

14 days

28 days

Extra

Extra

Penetration

ANS16-1

Perm

Perm Spare

7 days

28 days

after 28 days ???

Extra UCS

14 days

after 28 days ???

after 3 days

5 molds after 28 days???

5 molds after 28 days???

UCS Spare

 mL of water was added to make 
soil/grout mixable/moldable

Extra

Wet Dur

Fr. Dur.

Extra

Extra

Extra

Swell

End Preparation

Extra Perm

7 days

30.6

Grout Water/Cem. Mat (Solids) Ratio*
Mass of Dry Soil, g

3.900

0.80
11500.0

Remarks

0

* Cementous Materials (solids) is total mass of GGBFS, bentonite 
and cement

Water, mL

13794-5-1-1

966

Height, in.
Tamping 

Tech

After Mixing

Method Comments

13794

13823

MC

Sample ID

13822

10112 Bentonite

Soil (wet)

1

RI/AV

6/26/2012Mold

Composite Area A,B,C,D

13794/5-1

1230-02-1

Former North Plant MGP Site 

13794-5-1-2

13794-5-1-24

13794-5-1-(25-26)

Required 
Test

13794-5-1-(15-19)

13794-5-1-20

13794-5-1-21

13794-5-1-22

UCS

13794-5-1-23

13794-5-1-(10-14)

13794-5-1-3

13794-5-1-4

13794-5-1-5

13794-5-1-6

13794-5-1-8

13794-5-1-9

Name

Diam., in.

GGBFS Grade 100

13794-5-1-7

UCS

UCS

Perm

Perm

Nominal Mold Size

Cement type I/II

Component Amount, Total Water/Cem. Mat. Ratio

Type of Cement Used

Batch Worksheet 
BATCH-SAMPLE ID

 LOCATION

SAMPLE TYPE

I/II

Soil Moisture Mass, g
Soil Moisture Content, %

3519.0

http://www.test-llc.com


TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233

SOIL Fax: 770-923-8973

TESTS, LLC Web: www.test-llc.com

BATCH #

PR. NUMBER MIXING TECH

PR. NAME BATCH DATE

Time Batch Mixing Started

Total Time Batch was Mixed, min

Time Batch Completely in Molds

Mix Constituents:
Component

ID

% (based on 
soil dry 
mass)

g

100.0 15019.0

0.0 0.0

8.0 920.0

1.0 115.0

Removal Trim
Tech Tech

3 6

3 6

3 6

3 6

3 3

3 3

3 3

3 3

2 4

2 4

2 4

2 4

3 3

3 6

2 4

3 3

- -

14 days

28 days

Extra

Extra

Penetration

ANS16-1

Perm

Perm Spare

7 days

28 days

after 28 days ???

Extra UCS

14 days

after 28 days ???

after 3 days

5 molds after 28 days???

5 molds after 28 days???

UCS Spare

 mL of water was added to make 
soil/grout mixable/moldable

Extra

Wet Dur

Fr. Dur.

Extra

Extra

Extra

Swell

End Preparation

Extra Perm

7 days

30.6

Grout Water/Cem. Mat (Solids) Ratio*
Mass of Dry Soil, g

4.725

0.80
11500.0

Remarks

0

* Cementous Materials (solids) is total mass of GGBFS, bentonite 
and cement

Water, mL

13794-6-1-1

828

Height, in.
Tamping 

Tech

After Mixing

Method Comments

13794

13823

MC

Sample ID

13822

10112 Bentonite

Soil (wet)

1

RI/AV

6/26/2012Mold

Composite Area A,B,C,D

13794/6-1

1230-02-1

Former North Plant MGP Site 

13794-6-1-2

13794-6-1-24

13794-6-1-(25-26)

Required 
Test

13794-6-1-(15-19)

13794-6-1-20

13794-6-1-21

13794-6-1-22

UCS

13794-6-1-23

13794-6-1-(10-14)

13794-6-1-3

13794-6-1-4

13794-6-1-5

13794-6-1-6

13794-6-1-8

13794-6-1-9

Name

Diam., in.

GGBFS Grade 100

13794-6-1-7

UCS

UCS

Perm

Perm

Nominal Mold Size

Cement type I/II

Component Amount, Total Water/Cem. Mat. Ratio

Type of Cement Used

Batch Worksheet 
BATCH-SAMPLE ID

 LOCATION

SAMPLE TYPE

I/II

Soil Moisture Mass, g
Soil Moisture Content, %

3519.0

http://www.test-llc.com


TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233

SOIL Fax: 770-923-8973

TESTS, LLC Web: www.test-llc.com

BATCH #

PR. NUMBER MIXING TECH

PR. NAME BATCH DATE

Time Batch Mixing Started

Total Time Batch was Mixed, min

Time Batch Completely in Molds

Mix Constituents:
Component

ID

% (based on 
soil dry 
mass)

g

100.0 15019.0

0.0 0.0

10.0 1150.0

1.0 115.0

Removal Trim
Tech Tech

3 6

3 6

3 6

3 6

3 3

3 3

3 3

3 3

2 4

2 4

2 4

2 4

3 3

3 6

2 4

3 3

- -

14 days

28 days

Extra

Extra

Penetration

ANS16-1

Perm

Perm Spare

7 days

28 days

after 28 days ???

Extra UCS

14 days

after 28 days ???

after 3 days

5 molds after 28 days???

5 molds after 28 days???

UCS Spare

 mL of water was added to make 
soil/grout mixable/moldable

Extra

Wet Dur

Fr. Dur.

Extra

Extra

Extra

Swell

End Preparation

Extra Perm

7 days

30.6

Grout Water/Cem. Mat (Solids) Ratio*
Mass of Dry Soil, g

3.940

0.80
11500.0

Remarks

0

* Cementous Materials (solids) is total mass of GGBFS, bentonite 
and cement

Water, mL

13794-7-1-1

1012

Height, in.
Tamping 

Tech

After Mixing

Method Comments

13794

13823

MC

Sample ID

13822

10112 Bentonite

Soil (wet)

1

RI/AV

6/26/2012Mold

Composite Area A,B,C,D

13794/7-1

1230-02-1

Former North Plant MGP Site 

13794-7-1-2

13794-7-1-24

13794-7-1-(25-26)

Required 
Test

13794-7-1-(15-19)

13794-7-1-20

13794-7-1-21

13794-7-1-22

UCS

13794-7-1-23

13794-7-1-(10-14)

13794-7-1-3

13794-7-1-4

13794-7-1-5

13794-7-1-6

13794-7-1-8

13794-7-1-9

Name

Diam., in.

GGBFS Grade 100

13794-7-1-7

UCS

UCS

Perm

Perm

Nominal Mold Size

Cement type I/II

Component Amount, Total Water/Cem. Mat. Ratio

Type of Cement Used

Batch Worksheet 
BATCH-SAMPLE ID

 LOCATION

SAMPLE TYPE

I/II

Soil Moisture Mass, g
Soil Moisture Content, %

3519.0

http://www.test-llc.com


TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233

SOIL Fax: 770-923-8973

TESTS, LLC Web: www.test-llc.com

BATCH #

PR. NUMBER MIXING TECH

PR. NAME BATCH DATE

Time Batch Mixing Started

Total Time Batch was Mixed, min

Time Batch Completely in Molds

Mix Constituents:
Component

ID

% (based on 
soil dry 
mass)

g

100.0 15019.0

4.5 517.5

1.5 172.5

0.5 57.5

Removal Trim
Tech Tech

3 6

3 6

3 6

3 6

3 3

3 3

3 3

3 3

2 4

2 4

2 4

2 4

3 3

3 6

2 4

3 3

- -

14 days

28 days

Extra

Extra

Penetration

ANS16-1

Perm

Perm Spare

7 days

28 days

after 28 days ???

Extra UCS

14 days

after 28 days ???

after 3 days

5 molds after 28 days???

5 molds after 28 days???

UCS Spare

 mL of water was added to make 
soil/grout mixable/moldable

Extra

Wet Dur

Fr. Dur.

Extra

Extra

Extra

Swell

End Preparation

Extra Perm

7 days

30.6

Grout Water/Cem. Mat (Solids) Ratio*
Mass of Dry Soil, g

5.967

0.80
11500.0

Remarks

0

* Cementous Materials (solids) is total mass of GGBFS, bentonite 
and cement

Water, mL

13794-8-1-1

598

Height, in.
Tamping 

Tech

After Mixing

Method Comments

13794

13823

MC

Sample ID

13822

10112 Bentonite

Soil (wet)

1

RI/AV

6/28/2012Mold

Composite Area A,B,C,D

13794/8-1

1230-02-1

Former North Plant MGP Site 

13794-8-1-2

13794-8-1-24

13794-8-1-(25-26)

Required 
Test

13794-8-1-(15-19)

13794-8-1-20

13794-8-1-21

13794-8-1-22

UCS

13794-8-1-23

13794-8-1-(10-14)

13794-8-1-3

13794-8-1-4

13794-8-1-5

13794-8-1-6

13794-8-1-8

13794-8-1-9

Name

Diam., in.

GGBFS Grade 100

13794-8-1-7

UCS

UCS

Perm

Perm

Nominal Mold Size

Cement type I/II

Component Amount, Total Water/Cem. Mat. Ratio

Type of Cement Used

Batch Worksheet 
BATCH-SAMPLE ID

 LOCATION

SAMPLE TYPE

I/II

Soil Moisture Mass, g
Soil Moisture Content, %

3519.0

http://www.test-llc.com


TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233

SOIL Fax: 770-923-8973

TESTS, LLC Web: www.test-llc.com

BATCH #

PR. NUMBER MIXING TECH

PR. NAME BATCH DATE

Time Batch Mixing Started

Total Time Batch was Mixed, min

Time Batch Completely in Molds

Mix Constituents:
Component

ID

% (based on 
soil dry 
mass)

g

100.0 15019.0

6.0 690.0

2.0 230.0

0.5 57.5

Removal Trim
Tech Tech

3 6

3 6

3 6

3 6

3 3

3 3

3 3

3 3

2 4

2 4

2 4

2 4

3 3

3 6

2 4

3 3

- -

14 days

28 days

Extra

Extra

Penetration

ANS16-1

Perm

Perm Spare

7 days

28 days

after 28 days ???

Extra UCS

14 days

after 28 days ???

after 3 days

5 molds after 28 days???

5 molds after 28 days???

UCS Spare

 mL of water was added to make 
soil/grout mixable/moldable

Extra

Wet Dur

Fr. Dur.

Extra

Extra

Extra

Swell

End Preparation

Extra Perm

7 days

30.6

Grout Water/Cem. Mat (Solids) Ratio*
Mass of Dry Soil, g

4.675

0.80
11500.0

Remarks

0

* Cementous Materials (solids) is total mass of GGBFS, bentonite 
and cement

Water, mL

13794-9-1-1

782

Height, in.
Tamping 

Tech

After Mixing

Method Comments

13794

13823

MC

Sample ID

13822

10112 Bentonite

Soil (wet)

1

RI/AV

6/28/2012Mold

Composite Area A,B,C,D

13794/9-1

1230-02-1

Former North Plant MGP Site 

13794-9-1-2

13794-9-1-24

13794-9-1-(25-26)

Required 
Test

13794-9-1-(15-19)

13794-9-1-20

13794-9-1-21

13794-9-1-22

UCS

13794-9-1-23

13794-9-1-(10-14)

13794-9-1-3

13794-9-1-4

13794-9-1-5

13794-9-1-6

13794-9-1-8

13794-9-1-9

Name

Diam., in.

GGBFS Grade 100

13794-9-1-7

UCS

UCS

Perm

Perm

Nominal Mold Size

Cement type I/II

Component Amount, Total Water/Cem. Mat. Ratio

Type of Cement Used

Batch Worksheet 
BATCH-SAMPLE ID

 LOCATION

SAMPLE TYPE

I/II

Soil Moisture Mass, g
Soil Moisture Content, %

3519.0

http://www.test-llc.com


TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233

SOIL Fax: 770-923-8973

TESTS, LLC Web: www.test-llc.com

BATCH #

PR. NUMBER MIXING TECH

PR. NAME BATCH DATE

Time Batch Mixing Started

Total Time Batch was Mixed, min

Time Batch Completely in Molds

Mix Constituents:
Component

ID

% (based on 
soil dry 
mass)

g

100.0 15019.0

7.5 862.5

2.5 287.5

0.5 57.5

Removal Trim
Tech Tech

3 6

3 6

3 6

3 6

3 3

3 3

3 3

3 3

2 4

2 4

2 4

2 4

3 3

3 6

2 4

3 3

- -

14 days

28 days

Extra

Extra

Penetration

ANS16-1

Perm

Perm Spare

7 days

28 days

after 28 days ???

Extra UCS

14 days

after 28 days ???

after 3 days

5 molds after 28 days???

5 molds after 28 days???

UCS Spare

 mL of water was added to make 
soil/grout mixable/moldable

Extra

Wet Dur

Fr. Dur.

Extra

Extra

Extra

Swell

End Preparation

Extra Perm

7 days

30.6

Grout Water/Cem. Mat (Solids) Ratio*
Mass of Dry Soil, g

3.900

0.80
11500.0

Remarks

0

* Cementous Materials (solids) is total mass of GGBFS, bentonite 
and cement

Water, mL

13794-10-1-1

966

Height, in.
Tamping 

Tech

After Mixing

Method Comments

13794

13823

MC

Sample ID

13822

10112 Bentonite

Soil (wet)

1

RI/AV

6/28/2012Mold

Composite Area A,B,C,D

13794/10-1

1230-02-1

Former North Plant MGP Site 

13794-10-1-2

13794-10-1-24

13794-10-1-(25-26)

Required 
Test

13794-10-1-(15-19)

13794-10-1-20

13794-10-1-21

13794-10-1-22

UCS

13794-10-1-23

13794-10-1-(10-14)

13794-10-1-3

13794-10-1-4

13794-10-1-5

13794-10-1-6

13794-10-1-8

13794-10-1-9

Name

Diam., in.

GGBFS Grade 100

13794-10-1-7

UCS

UCS

Perm

Perm

Nominal Mold Size

Cement type I/II

Component Amount, Total Water/Cem. Mat. Ratio

Type of Cement Used

Batch Worksheet 
BATCH-SAMPLE ID

 LOCATION

SAMPLE TYPE

I/II

Soil Moisture Mass, g
Soil Moisture Content, %

3519.0

http://www.test-llc.com


 
 
 
 
 
 
 
 

APPENDIX B2 
 

MATERIAL DATA SHEETS AND MILL TEST REPORTS 
 
  



 

    MILL TEST CERTIFICATE - NewCem

Fineness: Fineness:

Blaine Blaine

(cm
2
/g) 3645* (cm

2
/g) 5,215

45 micron 45 micron

retained (%) 6*  retained (%) 0.5

Compressive Strength (PSI) Compressive Strength (PSI)

Actual Limit 7 Day 4,340

7 Day 4,853 na

28 Day** 6,075

28 Day** 5,394 5,000 minimum

Slag Activity Index (%):

Actual Limit

7 Day 89 75 minimum

Actual Limit

Na2OEQUIV 28 Day** 113 95 minimum

(%) 0.83* 0.6 to 0.9

Actual Limit

Sample Identification Air Content, (%) 5.5 12

Sample# na S.G. NewCem 2.98

Actual Limit

Sulfide Sulfur (S), (%) 1.05 2.5 maximum

  SO3  (%) 0.00 4.0 maximum

* Predetermined value Chlorides (%) 0.022

** Results for November 2011

Great Lakes Region

South Chicago Plant

2150 E. 130th St., Chicago, IL 60633

Telephone (773) 646-3150

 

South Chicago Plant

Reference Results

CHEMICAL

  Test Results

March 2012

Grade 100 Newcem

Mill Run Composite

Date

CHEMICAL

4/16/2012

We hereby certify that the slag represented by the above chemical and physical analysis   

Quality Control Supervisor

meets the requirements of ASTM C989, AASHTO M-302 for

Grade 100 Ground Granulated  Blast-Furnace Slag (GGBFS).



                                                 CEMENT MILL TEST REPORT  

                                                  

 

 

GREAT LAKES REGION – ALPENA PLANT 

1435 Ford Avenue, PO Box 396, Alpena, MI 49707 

OFFICE: (989) 354-4171  FAX:  (989) 354-2223 

Web: www.lafargenorthamerica.com 

Printed on Recycled Paper  

CONSIGNEE:                 Date: June ‘12 

                 Plant: ALPENA 

                 Cement Type: I-II 

                 Manufacture Period: May ‘12 

     

PHYSICAL DATA   CHEMICAL DATA (C-114) Percent 

     

Specific Surface (Blaine) (C-204)   Silicon Dioxide (SiO2).................. 19.7 

(sq. cm./gm.).................................... 3700    

(sq. m./kg.)....................................... 370  Aluminum Oxide (Al2O3)............ 4.8 

     

Percent Passing 45 µm (C-430).. 97.0  Ferric Oxide (Fe2O3).................... 2.8 

     

Compressive Strength (psi) (C-109)   Calcium Oxide (CaO).................... 63.6 

     

     Mortar Cubes   Magnesium Oxide (MgO)............. 2.4 

                    1 day............................. 2060    

                    3 day............................. 3600  Sulphur Trioxide (SO3)................ 2.8 

                    7 day............................. 4400    

                   28 day............................ 5710  Ignition Loss (%)………............... 2.6 

     

Vicat Setting Time (C-191)   Insoluble Residue (%)................... 0.42 

     Initial (min.)................................ 120    

      Final (min.)................................ 235  Free Lime (%)............................... 0.9 

     

Air Content (%) (C-185).................  6.5  Tricalcium Silicate (C3S).............. 57 

     

Autoclave Expansion (%) (C-151).. 0.020  Tricalcium Aluminate (C3A)......... 8 

     

Heat of Hydration (kJ/kg) 7 days… 366  Equivalent Alkalis (%)…….......... 0.59 

(Date tested:  Apr 6, 2012)     

LIMESTONE PERCENTAGE   C3S + 4.75C3A…………………. 95 

     

CO2 (%) (C-114)………………….     1.7    

CaCO3 in Limestone (%)................ 93    

Limestone (%) (C-150)…………… 4.1    

   
CERTIFIED BY:   

                       Quality Manager – Alpena 

     

We hereby certify that this cement complies with current ASTM C 150 and AASHTO M 85 specifications. 
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BARA-KADE®

 

30 Bentonite 
 

 
 

 Description BARA-KADE
®
 30 is an untreated high purity Wyoming sodium bentonite.  It is 

used in the manufacturing of geosynthetic clay liners as a low permeability 

hydraulic barrier. 

 
 Applications/Functions  For use in manufacturing of Geo-synthetic clay liners (GCL) as a low 

permeability hydraulic barrier  
 Soil sealing. 
 Other hydraulic barrier applications. 

 
 Advantages • Untreated high purity sodium based bentonite. 

• Exhibits high swelling potential and low permeability to create excellent 
sealing and reduce seepage. 

• Yields dense, firm mass and texture. 
• Compatible with cement and other construction additivites. 

 
 Screen Analysis  

 Dry screen, percent plus 20 mesh 
 Dry screen, percent minus 200 mesh 

Typical 
  
  

 Specification 

 15 Max 
 10 Max 

 
  Properties  

 Moisture, percent 
 Plate Water Absorption 
 Swell Index 
 Fluid Loss 
 Specific Gravity 
 Bulk Density (lbs/ft

3
 compacted) 

 Bulk Density (lbs/ft
3
 uncompacted) 

Typical 
  
  
  
  
 2.7 
 76 
 67 

Specification 
 12 Max 
 750 Min 
 25 Min 
 18 Max 
  
  
  

 
 Availability BARA-KADE® 30 can be purchased through any Bentonite Performance 

Minerals LLC assigned Reseller.  To locate the BPM Reseller nearest you, 
contact the Customer Service Department in Houston or your area BPM 
Regional Sales Manager. 
 

Bentonite Performance Minerals LLC 
A Halliburton Company 

3000 N. Sam Houston Pkwy E. 
Houston, TX 77032 
www.bentonite.com 

 Customer Service (281) 871-7900 Fax (281) 871-7940 

 
 
 
 
 
 
 
 
 
 
© Copyright 2010 Halliburton.  All Rights Reserved. Rev. 02/2011 
 
BARA-KADE

®
 is a registered trademark of Halliburton. 

 
Because the conditions of use of this product are beyond the seller’s control, the product is sold without warranty either express or implied and upon condition that 
purchaser make its own test to determine the suitability for purchaser’s application.  Purchaser assumes all risk of use and handling of this product.  This product will 
be replaced if defective in manufacture or packaging or if damaged.  Except for such replacement, seller is not liable for any damages caused by this product or its 
use.  The statements and recommendations made herein are believed to be accurate.  No guarantee of their accuracy is made, however. 



 
 
 
 
 
 
 
 

APPENDIX B3 
 

CHEMICAL SOIL TESTING ANALYTICAL REPORTS 
  



July 09, 2012

LIMS USE: FR - GLENN LUKE

LIMS OBJECT ID: 4062310

4062310

Project:

Pace Project No.:

RE:

Glenn Luke
Natural Resource Technologies
23713 W Park Rd
Pewaukee, WI 53072

2088 NORTH PLANT MGP

Dear Glenn Luke:

Enclosed are the analytical results for sample(s) received by the laboratory on June 22, 2012.  The
results relate only to the samples included in this report.  Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Brian Basten

brian.basten@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 1 of 15

Pace Analytical Services, Inc.
1241 Bellevue Street - Suite 9

Green Bay, WI 54302

(920)469-2436



CERTIFICATIONS

Pace Project No.:

Project:

4062310

2088 NORTH PLANT MGP

Green Bay Certification IDs
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334

New York Certification #: 11888
North Carolina Certification #: 503
North Dakota Certification #: R-150
South Carolina Certification #: 83006001
US Dept of Agriculture #: S-76505
Wisconsin Certification #: 405132750

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 2 of 15

Pace Analytical Services, Inc.
1241 Bellevue Street - Suite 9

Green Bay, WI 54302

(920)469-2436



SAMPLE SUMMARY

Pace Project No.:

Project:

4062310

2088 NORTH PLANT MGP

Lab ID Sample ID Matrix Date Collected Date Received

4062310001 13794/AREA A,B,C,D Solid 06/20/12 19:00 06/22/12 09:40

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 3 of 15

Pace Analytical Services, Inc.
1241 Bellevue Street - Suite 9

Green Bay, WI 54302

(920)469-2436



SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

4062310

2088 NORTH PLANT MGP

Lab ID Sample ID Method
Analytes
ReportedAnalysts

4062310001 13794/AREA A,B,C,D EPA 6020 6DS1

EPA 8270 by SIM 19ARO

EPA 8270 12ARO

EPA 8260 10SMT

ASTM D2974-87 1SMA

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 4 of 15

Pace Analytical Services, Inc.
1241 Bellevue Street - Suite 9

Green Bay, WI 54302

(920)469-2436



ANALYTICAL RESULTS

Pace Project No.:

Project:

4062310

2088 NORTH PLANT MGP

Sample: 13794/AREA A,B,C,D Lab ID: 4062310001 Collected: 06/20/12 19:00 Received: 06/22/12 09:40 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

6020 MET ICPMS Analytical Method: EPA 6020  Preparation Method: EPA 3050

Arsenic 7.8 mg/kg 10 07/07/12 09:55 7440-38-207/06/12 09:101.2 0.16

Chromium 6.3 mg/kg 10 07/07/12 09:55 7440-47-307/06/12 09:101.2 0.20

Copper 16.3 mg/kg 10 07/07/12 09:55 7440-50-807/06/12 09:101.2 0.58

Lead 29.1 mg/kg 10 07/07/12 09:55 7439-92-107/06/12 09:101.2 0.10

Nickel 9.0 mg/kg 10 07/07/12 09:55 7440-02-007/06/12 09:101.2 0.56

Zinc 65.9 mg/kg 10 07/07/12 09:55 7440-66-607/06/12 09:1024.7 10.6

8270 MSSV PAH by SIM Analytical Method: EPA 8270 by SIM  Preparation Method: EPA 3546

Acenaphthene 92000 ug/kg 400 06/26/12 17:28 83-32-906/26/12 07:1416600 8290

Acenaphthylene 35800 ug/kg 400 06/26/12 17:28 208-96-806/26/12 07:1416600 8290

Anthracene 64600 ug/kg 400 06/26/12 17:28 120-12-706/26/12 07:1416600 1700

Benzo(a)anthracene 40800 ug/kg 400 06/26/12 17:28 56-55-306/26/12 07:1416600 8290

Benzo(a)pyrene 31700 ug/kg 400 06/26/12 17:28 50-32-806/26/12 07:1416600 8290

Benzo(b)fluoranthene 15700J ug/kg 400 06/26/12 17:28 205-99-206/26/12 07:1416600 2390

Benzo(g,h,i)perylene 11100J ug/kg 400 06/26/12 17:28 191-24-206/26/12 07:1416600 8290

Benzo(k)fluoranthene 24200 ug/kg 400 06/26/12 17:28 207-08-906/26/12 07:1416600 8290

Chrysene 40700 ug/kg 400 06/26/12 17:28 218-01-906/26/12 07:1416600 1880

Dibenz(a,h)anthracene <8290 ug/kg 400 06/26/12 17:28 53-70-306/26/12 07:1416600 8290

Fluoranthene 78200 ug/kg 400 06/26/12 17:28 206-44-006/26/12 07:1416600 8290

Fluorene 71800 ug/kg 400 06/26/12 17:28 86-73-706/26/12 07:1416600 8290

Indeno(1,2,3-cd)pyrene 9440J ug/kg 400 06/26/12 17:28 193-39-506/26/12 07:1416600 8290

2-Methylnaphthalene 134000 ug/kg 400 06/26/12 17:28 91-57-606/26/12 07:1416600 1550

Naphthalene 464000 ug/kg 400 06/26/12 17:28 91-20-306/26/12 07:1416600 3120

Phenanthrene 203000 ug/kg 400 06/26/12 17:28 85-01-806/26/12 07:1416600 2110

Pyrene 99200 ug/kg 400 06/26/12 17:28 129-00-006/26/12 07:1416600 8290

Surrogates
2-Fluorobiphenyl (S) 0 %. 400 06/26/12 17:28 321-60-8 S406/26/12 07:1443-130

Terphenyl-d14 (S) 0 %. 400 06/26/12 17:28 1718-51-0 S406/26/12 07:1432-130

8270 MSSV FULL LIST
MICROWAVE

Analytical Method: EPA 8270  Preparation Method: EPA 3546

Carbazole 8860J ug/kg 25 06/29/12 18:34 86-74-806/27/12 08:2031100 3210

Dibenzofuran 26000J ug/kg 25 06/29/12 18:34 132-64-906/27/12 08:2031100 15500

2,4-Dimethylphenol <15500 ug/kg 25 06/29/12 18:34 105-67-906/27/12 08:2031100 15500

bis(2-Ethylhexyl)phthalate <6360 ug/kg 25 06/29/12 18:34 117-81-706/27/12 08:2031100 6360

3&4-Methylphenol(m&p Cresol) <3240 ug/kg 25 06/29/12 18:3406/27/12 08:2031100 3240

Phenol <3690 ug/kg 25 06/29/12 18:34 108-95-2 D306/27/12 08:2031100 3690

Surrogates
Nitrobenzene-d5 (S) 68 %. 25 06/29/12 18:34 4165-60-006/27/12 08:2044-130

2-Fluorobiphenyl (S) 76 %. 25 06/29/12 18:34 321-60-806/27/12 08:2043-130

Terphenyl-d14 (S) 78 %. 25 06/29/12 18:34 1718-51-0 D306/27/12 08:2010-130

Phenol-d6 (S) 68 %. 25 06/29/12 18:34 13127-88-306/27/12 08:2026-130

2-Fluorophenol (S) 60 %. 25 06/29/12 18:34 367-12-406/27/12 08:2020-130

2,4,6-Tribromophenol (S) 55 %. 25 06/29/12 18:34 118-79-606/27/12 08:2011-130
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ANALYTICAL RESULTS

Pace Project No.:

Project:

4062310

2088 NORTH PLANT MGP

Sample: 13794/AREA A,B,C,D Lab ID: 4062310001 Collected: 06/20/12 19:00 Received: 06/22/12 09:40 Matrix: Solid

Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

8260 MSV Med Level Full List Analytical Method: EPA 8260  Preparation Method: EPA 5035/5030B

Benzene 8830 ug/kg 200 06/26/12 20:12 71-43-206/25/12 12:574970 2790

1,1-Dichloroethane <1630 ug/kg 200 06/26/12 20:12 75-34-306/25/12 12:5712400 1630

cis-1,2-Dichloroethene <2060 ug/kg 200 06/26/12 20:12 156-59-206/25/12 12:5712400 2060

Ethylbenzene 18600 ug/kg 200 06/26/12 20:12 100-41-406/25/12 12:576220 2540

Toluene 20600 ug/kg 200 06/26/12 20:12 108-88-306/25/12 12:5712400 1910

Vinyl chloride <2490 ug/kg 200 06/26/12 20:12 75-01-406/25/12 12:5712400 2490

Xylene (Total) 43500 ug/kg 200 06/26/12 20:12 1330-20-706/25/12 12:5718600 6130

Surrogates
Dibromofluoromethane (S) 0 %. 200 06/26/12 20:12 1868-53-7 D3,S406/25/12 12:5757-149

Toluene-d8 (S) 0 %. 200 06/26/12 20:12 2037-26-5 S406/25/12 12:5755-152

4-Bromofluorobenzene (S) 0 %. 200 06/26/12 20:12 460-00-4 S406/25/12 12:5740-139

Percent Moisture Analytical Method: ASTM D2974-87

Percent Moisture 19.6 % 1 07/05/12 14:590.10 0.10
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QUALITY CONTROL DATA

Pace Project No.:

Project:

4062310

2088 NORTH PLANT MGP

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

MPRP/7150

EPA 3050

EPA 6020

6020 MET

Associated Lab Samples: 4062310001

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 631540

Associated Lab Samples: 4062310001

Matrix: Solid

Analyzed

Arsenic mg/kg <0.013 0.10 07/07/12 09:42

Chromium mg/kg 0.045J 0.10 07/07/12 09:42

Copper mg/kg <0.047 0.10 07/07/12 09:42

Lead mg/kg 0.022J 0.10 07/07/12 09:42

Nickel mg/kg <0.046 0.10 07/07/12 09:42

Zinc mg/kg <0.86 2.0 07/07/12 09:42

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

631541LABORATORY CONTROL SAMPLE:

LCSSpike

Arsenic mg/kg 52.950 106 80-120

Chromium mg/kg 48.850 98 80-120

Copper mg/kg 49.150 98 80-120

Lead mg/kg 49.850 100 80-120

Nickel mg/kg 51.650 103 80-120

Zinc mg/kg 53.550 107 80-120

Parameter Units

MS

Result

% Rec

Limits Qual% RecConc.

631542MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike

Result

4062310001

631543

MSD

Result

MSD

% Rec RPD RPD

Max

MSDMS

Spike

Conc.

Arsenic mg/kg 62 96 75-12596 0 2061.77.8 67.1 67.2

Chromium mg/kg 62 101 75-125102 0 2061.76.3 68.8 69.1

Copper mg/kg 62 99 75-125101 1 2061.716.3 77.9 78.4

Lead mg/kg 62 99 75-12599 1 2061.729.1 90.5 90.0

Nickel mg/kg 62 97 75-12597 1 2061.79.0 69.1 68.7

Zinc mg/kg 62 122 75-125112 5 2061.765.9 142 135
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QUALITY CONTROL DATA

Pace Project No.:

Project:

4062310

2088 NORTH PLANT MGP

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

MSV/15646

EPA 5035/5030B

EPA 8260

8260 MSV Med Level Full List

Associated Lab Samples: 4062310001

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 626358

Associated Lab Samples: 4062310001

Matrix: Solid

Analyzed

1,1-Dichloroethane ug/kg <6.6 50.0 06/26/12 11:49

Benzene ug/kg <11.2 20.0 06/26/12 11:49

cis-1,2-Dichloroethene ug/kg <8.3 50.0 06/26/12 11:49

Ethylbenzene ug/kg <10.2 25.0 06/26/12 11:49

Toluene ug/kg <7.7 50.0 06/26/12 11:49

Vinyl chloride ug/kg <10.0 50.0 06/26/12 11:49

Xylene (Total) ug/kg <24.7 75.0 06/26/12 11:49

4-Bromofluorobenzene (S) %. 96 40-139 06/26/12 11:49

Dibromofluoromethane (S) %. 97 57-149 06/26/12 11:49

Toluene-d8 (S) %. 107 55-152 06/26/12 11:49

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

626359LABORATORY CONTROL SAMPLE & LCSD:

LCSSpike LCSD

% Rec RPD

Max

RPD

LCSD

Result

626360

1,1-Dichloroethane ug/kg 24802500 99 70-131992480 0 20

Benzene ug/kg 24002500 96 70-130972440 1 20

cis-1,2-Dichloroethene ug/kg 25902500 104 70-1301002500 4 20

Ethylbenzene ug/kg 26202500 105 70-1301022540 3 20

Toluene ug/kg 26402500 106 70-1301032560 3 20

Vinyl chloride ug/kg 21402500 86 55-130842110 2 20

Xylene (Total) ug/kg 79307500 106 70-1301047810 1 20

4-Bromofluorobenzene (S) %. 102 40-139102

Dibromofluoromethane (S) %. 101 57-149103

Toluene-d8 (S) %. 107 55-152108
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QUALITY CONTROL DATA

Pace Project No.:

Project:

4062310

2088 NORTH PLANT MGP

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

OEXT/14975

EPA 3546

EPA 8270 by SIM

8270/3546 MSSV PAH by SIM

Associated Lab Samples: 4062310001

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 626563

Associated Lab Samples: 4062310001

Matrix: Solid

Analyzed

2-Methylnaphthalene ug/kg <1.6 16.7 06/26/12 11:27

Acenaphthene ug/kg <8.3 16.7 06/26/12 11:27

Acenaphthylene ug/kg <8.3 16.7 06/26/12 11:27

Anthracene ug/kg <1.7 16.7 06/26/12 11:27

Benzo(a)anthracene ug/kg <8.3 16.7 06/26/12 11:27

Benzo(a)pyrene ug/kg <8.3 16.7 06/26/12 11:27

Benzo(b)fluoranthene ug/kg <2.4 16.7 06/26/12 11:27

Benzo(g,h,i)perylene ug/kg <8.3 16.7 06/26/12 11:27

Benzo(k)fluoranthene ug/kg <8.3 16.7 06/26/12 11:27

Chrysene ug/kg <1.9 16.7 06/26/12 11:27

Dibenz(a,h)anthracene ug/kg <8.3 16.7 06/26/12 11:27

Fluoranthene ug/kg <8.3 16.7 06/26/12 11:27

Fluorene ug/kg <8.3 16.7 06/26/12 11:27

Indeno(1,2,3-cd)pyrene ug/kg <8.3 16.7 06/26/12 11:27

Naphthalene ug/kg <3.1 16.7 06/26/12 11:27

Phenanthrene ug/kg <2.1 16.7 06/26/12 11:27

Pyrene ug/kg <8.3 16.7 06/26/12 11:27

2-Fluorobiphenyl (S) %. 78 43-130 06/26/12 11:27

Terphenyl-d14 (S) %. 82 32-130 06/26/12 11:27

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

626564LABORATORY CONTROL SAMPLE:

LCSSpike

2-Methylnaphthalene ug/kg 261333 78 45-130

Acenaphthene ug/kg 242333 73 51-130

Acenaphthylene ug/kg 242333 73 53-130

Anthracene ug/kg 249333 75 48-130

Benzo(a)anthracene ug/kg 239333 72 55-130

Benzo(a)pyrene ug/kg 244333 73 56-130

Benzo(b)fluoranthene ug/kg 267333 80 53-130

Benzo(g,h,i)perylene ug/kg 212333 64 58-130

Benzo(k)fluoranthene ug/kg 231333 69 55-130

Chrysene ug/kg 247333 74 59-130

Dibenz(a,h)anthracene ug/kg 235333 71 56-130

Fluoranthene ug/kg 254333 76 56-130

Fluorene ug/kg 257333 77 54-130

Indeno(1,2,3-cd)pyrene ug/kg 222333 67 57-130

Naphthalene ug/kg 235333 70 43-130

Phenanthrene ug/kg 245333 74 56-130

Pyrene ug/kg 262333 79 54-130

2-Fluorobiphenyl (S) %. 68 43-130
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QUALITY CONTROL DATA

Pace Project No.:

Project:

4062310

2088 NORTH PLANT MGP

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

626564LABORATORY CONTROL SAMPLE:

LCSSpike

Terphenyl-d14 (S) %. 72 32-130

Parameter Units

MS

Result

% Rec

Limits Qual% RecConc.

626565MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike

Result

4062259002

626566

MSD

Result

MSD

% Rec RPD RPD

Max

MSDMS

Spike

Conc.

2-Methylnaphthalene ug/kg 347 79 39-13078 1 33347<1.6 274 271

Acenaphthene ug/kg 347 74 40-13072 2 20347<8.7 256 250

Acenaphthylene ug/kg 347 74 40-13072 3 20347<8.7 257 251

Anthracene ug/kg 347 76 46-13075 2 243472.3J 266 262

Benzo(a)anthracene ug/kg 347 69 42-13067 3 25347<8.7 248 240

Benzo(a)pyrene ug/kg 347 73 40-13071 2 3134710.3J 264 258

Benzo(b)fluoranthene ug/kg 347 75 45-13077 2 2934712.6J 275 280

Benzo(g,h,i)perylene ug/kg 347 56 16-14355 2 2334711.5J 205 202

Benzo(k)fluoranthene ug/kg 347 72 38-13070 3 3334711.2J 262 254

Chrysene ug/kg 347 70 38-13069 1 3134713.0J 257 254

Dibenz(a,h)anthracene ug/kg 347 64 30-13562 3 23347<8.7 224 219

Fluoranthene ug/kg 347 73 42-13372 2 2834719.5 274 268

Fluorene ug/kg 347 77 43-13076 1 22347<8.7 268 264

Indeno(1,2,3-cd)pyrene ug/kg 347 59 15-15058 3 27347<8.7 213 207

Naphthalene ug/kg 347 71 24-13069 3 33347<3.3 246 238

Phenanthrene ug/kg 347 73 27-13570 3 2734711.7J 264 256

Pyrene ug/kg 347 74 36-13072 3 2334717.1J 275 268

2-Fluorobiphenyl (S) %. 74 43-13075

Terphenyl-d14 (S) %. 73 32-13075
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QUALITY CONTROL DATA

Pace Project No.:

Project:

4062310

2088 NORTH PLANT MGP

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

OEXT/14989

EPA 3546

EPA 8270

8270 Solid MSSV Microwave

Associated Lab Samples: 4062310001

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 627262

Associated Lab Samples: 4062310001

Matrix: Solid

Analyzed

2,4-Dimethylphenol ug/kg <83.3 167 06/27/12 11:08

3&4-Methylphenol(m&p Cresol) ug/kg <17.4 167 06/27/12 11:08

bis(2-Ethylhexyl)phthalate ug/kg <34.1 167 06/27/12 11:08

Carbazole ug/kg <17.2 167 06/27/12 11:08

Dibenzofuran ug/kg <83.3 167 06/27/12 11:08

Phenol ug/kg <19.8 167 06/27/12 11:08

2,4,6-Tribromophenol (S) %. 87 11-130 06/27/12 11:08

2-Fluorobiphenyl (S) %. 79 43-130 06/27/12 11:08

2-Fluorophenol (S) %. 61 20-130 06/27/12 11:08

Nitrobenzene-d5 (S) %. 80 44-130 06/27/12 11:08

Phenol-d6 (S) %. 72 26-130 06/27/12 11:08

Terphenyl-d14 (S) %. 77 10-130 06/27/12 11:08

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

627263LABORATORY CONTROL SAMPLE:

LCSSpike

2,4-Dimethylphenol ug/kg 15801670 95 57-130

3&4-Methylphenol(m&p Cresol) ug/kg 12901670 78 56-130

bis(2-Ethylhexyl)phthalate ug/kg 12801670 77 65-134

Carbazole ug/kg 14901670 89 70-130

Dibenzofuran ug/kg 14301670 86 70-130

Phenol ug/kg 13501670 81 57-130

2,4,6-Tribromophenol (S) %. 83 11-130

2-Fluorobiphenyl (S) %. 79 43-130

2-Fluorophenol (S) %. 71 20-130

Nitrobenzene-d5 (S) %. 81 44-130

Phenol-d6 (S) %. 76 26-130

Terphenyl-d14 (S) %. 78 10-130

Parameter Units

MS

Result

% Rec

Limits Qual% RecConc.

627264MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike

Result

4062283003

627265

MSD

Result

MSD

% Rec RPD RPD

Max

MSDMS

Spike

Conc.

2,4-Dimethylphenol ug/kg 1920 94 19-13483 12 381920<95.8 1800 1590

3&4-Methylphenol(m&p
Cresol)

ug/kg 1920 85 28-13078 8 361920<20.0 1620 1490

bis(2-Ethylhexyl)phthalate ug/kg 1920 70 25-16063 11 331920<39.2 1350 1210

Carbazole ug/kg 1920 87 26-13482 7 311920<19.8 1680 1560

Dibenzofuran ug/kg 1920 82 40-13076 7 271920<95.8 1560 1450

Phenol ug/kg 1920 86 34-13082 5 291920<22.8 1650 1570
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QUALITY CONTROL DATA

Pace Project No.:

Project:

4062310

2088 NORTH PLANT MGP

Parameter Units

MS

Result

% Rec

Limits Qual% RecConc.

627264MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike

Result

4062283003

627265

MSD

Result

MSD

% Rec RPD RPD

Max

MSDMS

Spike

Conc.

2,4,6-Tribromophenol (S) %. 90 11-13084

2-Fluorobiphenyl (S) %. 80 43-13079

2-Fluorophenol (S) %. 70 20-13067

Nitrobenzene-d5 (S) %. 83 44-13078

Phenol-d6 (S) %. 77 26-13074

Terphenyl-d14 (S) %. 91 10-13079
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QUALITY CONTROL DATA

Pace Project No.:

Project:

4062310

2088 NORTH PLANT MGP

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

PMST/7246

ASTM D2974-87

ASTM D2974-87

Dry Weight/Percent Moisture

Associated Lab Samples: 4062310001

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

4062357001

631461SAMPLE DUPLICATE:

Percent Moisture % 12.6 2 1012.3
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QUALIFIERS

Pace Project No.:

Project:

4062310

2088 NORTH PLANT MGP

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.

ND - Not Detected at or above adjusted reporting limit.

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PRL - Pace Reporting Limit.

RL - Reporting Limit.

S - Surrogate

1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.

BATCH QUALIFIERS

Batch: MSV/15650

A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

ANALYTE QUALIFIERS

Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.D3

Surrogate recovery not evaluated against control limits due to sample dilution.S4
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:

Project:

4062310

2088 NORTH PLANT MGP

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

4062310001 MPRP/7150 ICPM/319513794/AREA A,B,C,D EPA 3050 EPA 6020

4062310001 OEXT/14975 MSSV/474613794/AREA A,B,C,D EPA 3546 EPA 8270 by SIM

4062310001 OEXT/14989 MSSV/474913794/AREA A,B,C,D EPA 3546 EPA 8270

4062310001 MSV/15646 MSV/1565013794/AREA A,B,C,D EPA 5035/5030B EPA 8260

4062310001 PMST/724613794/AREA A,B,C,D ASTM D2974-87
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TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone:  770-938-8233     Fax:  770-923-8973

SOIL Cell:  678-612-6534

TESTS, LLC Web: www.test-llc.com

Project Name: Former North Plant MGP Site

Moisture Wet Dry Initial Init.Dry Hydraulic
USCS Content %Finer % Finer % Finer L.L. P.L. P.I. M.C. Density Conduct.

(%) #4 Sieve #200 Sieve  0.005mm % % % pcf pcf % pcf cm/sec
SP-SM 30.6 77 7 1 NP NP NP 111.3 85.2 - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

- - - - - - - - - - - - -

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Comp.(A,B,C,D)

Client
Sample 
Number

-

-

-

-

-

-

-

-

-

-

-

-

-

Distribution
Atterberg Limits Unit WeightGrain Size 

13794

-

T.E.S.T.

Sample 
Number

Summary of Soil Testing 

2088/6.01230-02-1Project Number: Client Project Number:

Hydraulic Conductivity

Page 1 of 1
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TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233 Tested By RI

SOIL Fax: 770-923-8973 Date 06/20/12

TESTS, LLC Web: www.test-llc.com Checked By

Client Pr. # Lab. PR. #

Pr. Name S. Type

Sample ID Depth/Elev.

Location Add. Info

ASTM D 422/AASHTO T 88
Standard Test Method for Particle-Size Analysis of Soils (with Double Separation per ASTM D6913 and Hydrometer Analysis)

As-Received Moisture Content (Total Sample) 1st Subsample 2nd Subsample
Mass of Wet Sample & Tare, g 3618.4 Mass of Wet Sample & Tare, g 391.9 374.20

Mass of Dry Sample & Tare, g 2824.6 Mass of Dry Sample & Tare, g 343.8 329.70

Mass of Tare, g 228.6 Mass of Tare, g 72.7 74.00

Moisture Content, % 30.6 Moisture Content, % 17.7 17.4

1st Subsample 2nd Subsample
Mass of Total Sample before 226340 Mass of Wet Finer Portion & Tare, g 2070.0 110.40

separation on 3/8" sieve & Tare, g Mass of Tare 0.0 0.0

Mass of Tare, g 0.0 Dry Mass, g 1758.1 94.03

Total Mass of Dry Sample, g 173337 % of Total Sample passing Split Sieve 85.3 77.2

SIEVE ANALYSIS

Mass of Tare, g 0.00 % PASSING

Sieve Size Sample & Tare, g % RETAINED (of Total)

12" COBBLES 0.0 0 100 Cumulative % PASSING

3" 740.0 0 100 Sieve Size Mass retained, g (of Total)

2.5" COARSE 2784.0 2 98 #10 MEDIUM 6.30 72

2" GRAVEL 3848.0 2 98 #20 SAND 14.80 65

1.5" 5650.0 3 97 #40 21.59 59

1" 8737.0 5 95 #60 FINE SAND 51.10 35

.75" 12903.0 7 93 #100 83.58 9

.5" FINE GRAVEL 20376.0 12 88 #200 FINES 85.03 7

.375" 25551.0 15 85 Remarks

#4 COARSE SAND 165.9 9 77

HYDROMETER ANALYSIS PARTICLE-SIZE ANALYSIS
Length of Dispersion Period 1 Minute

Mechanical Dispersion Device ID # 61 % COBBLES 0 % MEDIUM SAND 13

Amount of Dispersing Agent (ml) 125.0 % COARSE GRAVEL 7 % FINE SAND 52

Specific Gravity (assumed) 2.650 % FINE GRAVEL 15 % FINES 7

Specific Gravity (tested) % COARSE SAND 5 % TOTAL SAMPLE 100

Starting time 10:52 % CLAY(<0.005mm) 1 % CLAY(<0.002mm) 1

Date Time Testing time Reading Temp K Composite Actual Effective a Particle Percent

(min) (
o
C) Correction Reading Depth (cm) Diam. (mm) Passing

06/21/12 10:54 2 10.0 29.3 0.01230 4.0 6.0 15.4 1.00 0.0341 4.9

06/21/12 10:57 5 9.0 29.3 0.01230 4.0 5.0 15.6 1.00 0.0217 4.1

06/21/12 11:07 15 8.0 29.3 0.01230 4.0 4.0 15.7 1.00 0.0126 3.3

06/21/12 11:22 30 7.0 29.3 0.01230 4.0 3.0 15.9 1.00 0.0089 2.5

06/21/12 11:52 60 6.0 29.3 0.01230 4.0 2.0 16.0 1.00 0.0064 1.6

06/21/12 15:02 250 5.0 29.3 0.01230 4.0 1.0 16.2 1.00 0.0031 0.8

06/22/12 10:52 1440 5.0 29.3 0.01230 4.0 1.0 16.2 1.00 0.0013 0.8

Hydrometer 152H ID # 451190 Oven ID # 12/13/14/15

Sieve Shaker ID # 54/130 Balance ID# 1/6/7

Page 1 of 2

- North Shore Gas Company

COARSER PORTION OF SAMPLE (RETAINED ON 3/8" SIEVE)

Moisture Content of FINER PORTION

#4 <First Subsample of Finer Portion<3/8"

2nd Subsample of FINER PORTION OF SAMPLE (PASSING #4 SIEVE:Hydrometer Backsieve)

13794/Composite Area A, B, C, D) -

2088/6.0 1230-02-1

Former North Plant MGP Site -ISS Treatability Study Bulk

http://www.test-llc.com


TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233 Tested By RI

SOIL Fax: 770-923-8973 Date 06/20/12

TESTS, LLC Web: www.test-llc.com Checked By

Client Pr. # Lab. PR. #

Pr. Name S. Type

Sample ID Depth/Elev.

Location Add. Info

ASTM D 422/AASHTO T 88
Standard Test Method for Particle-Size Analysis of Soils (with Double Separation per ASTM D6913 and Hydrometer Analysis)

Particle-Size Analysis

Coarse Fine      Coarse        Medium             Fine      Silt or Clay

Boulders Cobbles Gravel Sand      Fines
D10 0.16 mm

DESCRIPTION D30 0.23 mm

D60 0.46 mm

Cu 3.0

Cc 0.7

USCS (ASTM D2487; D2488) SP-SM

Page 2 of 2

Gray Poorly Graded Sand with Silt and Gravel

2088/6.0

Former North Plant MGP Site -ISS Treatability Study

13794/Composite Area A, B, C, D)

1230-02-1

Bulk

-

North Shore Gas Company-

12
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TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233 Tested By

SOIL Fax: 770-923-8973 Date

TESTS, LLC Web: www.test-llc.com Checked By

Client Pr. # Lab. PR. #

Pr. Name S. Type

Sample ID Depth/Elev.

Location Add. Info

ASTM D 4318
Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of Soils (Atterberg Limits)

LIQUID LIMIT Liquid Limit Device ID # 56

Number of Blows 7 7 NOTES:  1. Material appears to be

Weight of Wet Sample & Tare, g 45.64 52.30 Nonplastic.  (Liquid Limit or Plastic

Weight of Dry Soil & Tare, g 42.06 48.38 Limit test could not be performed.)

Weight of Tare, g 25.40 29.35 2. Material passing No. 40 sieve was

Moisture Content, % 21.49 20.60 used for test.

PLASTIC LIMIT

Weight of Wet Soil & Tare, g 43.78 42.27 PREPARATION PROCEDURE DRY

Weight of Dry Soil & Tare, g 40.59 38.94

Weight of Tare, g 25.69 23.58 Oven ID Number 12/13/14/15

Moisture Content, % 21.41 21.68 Balance ID Number 2

NATURAL MOISTURE

Weight of Wet Soil & Tare, g 3618.40 LIQUID LIMIT (LL) NP

Weight of Dry Soil & Tare, g 2824.60 PLASTIC LIMIT (PL) NP

Weight of Tare, g 228.60 PLASTICITY INDEX (PI) NP

Moisture Content, % 30.58 LIQUIDITY INDEX (LI) -

DESCRIPTION

USCS (ASTM D2487;2488) SP-SM AASHTO (M 145) NA

Gray Poorly Graded Sand with Silt and 

Gravel

EB

06/22/12

1230-02-1

Bulk

-

North Shore Gas Company

2088/6.0

Former North Plant MGP Site -ISS Treatability Study

13794/Composite Area A, B, C, D)

-

50

51

52

53
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57

58
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                NONPLASTIC
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TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233 Tested By RI

SOIL Fax: 770-923-8973 Date 06/22/12

TESTS, LLC Web: www.test-llc.com Checked By

Client Pr. # Lab. PR. #

Pr. Name S. Type

Sample ID Depth/Elev.

Location Add. Info

Mass of

Sample ID Moisture Mass of Wet Sample Volume of Volume of Wet Dry

Content,% Container, g & Container, g Container, ml Container, ft
3

Density, pcf Density, pcf

13794/Composite (Area A,B,C,D) 30.6 68.4 1298.5 690.0 0.024 111.3 85.2

Balance ID Number 12/13/14/15

Oven ID Number 1/6/7

Caliper ID Number 16

2088/6.0 1230-02-1

Former North Plant MGP Site -ISS Treatability Study Bulk

13794/Composite Area A, B, C, D) -

- North Shore Gas Company

*Bulk Density - the mass per unit volume of material, 

including voids inherent in the material as tested. Mass and 

volume determined in as-received condition of material.

WET (BULK*) DENSITY DETERMINATION (ASTM D2937 Mod./D4531/D883)

Comments

Comments

Material<3/8"

http://www.test-llc.com
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UNCONFINED COMPRESSIVE STREGNTH AND 
HYDRAULIC CONDUCTIVITY TESTING DATA 

  



TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERINGPhone: 770-938-8233

SOIL Fax: 770-923-8973

TESTS, LLC Web: www.test-llc.com

1230-02 DRAFT
Project Name:

Volume Hydraul.
T.E.S.T. Mix GGBFS/ Cement Benton. Mixing Testing Curing Moisture Change Wet Dry Conduct.

Sample Design Batch Spec. Cem. (3/1) Age, UCS, Content, Density, Density,

No. No. No. No. % % % days psi % Wet/Dry Fr./Thaw % pcf pcf cm/sec

13794 - - - - - - - - - - - - - -

13794 1 1 1 6 - - 06/27/12 06/27/12 0 - 32.9 - - - - - -

13794 1 1 2 6 - - 06/27/12 NA NA - - - - - - - -

13794 1 1 3 6 - - 06/27/12 NA NA - - - - - - - -

13794 1 1 4 6 - - 06/27/12 07/27/12 30 257 27.8 - - - 111.9 87.6 -

13794 1 1 5 6 - - 06/27/12 NA NA - - - - - - - -

13794 1 1 6 6 - - 06/27/12 NA NA - - - - - - - -

13794 1 1 7 6 - - 06/27/12 07/27/12 30 - 26.5 - - - 111.6 88.2 5.6E-08

13794 1 1 8 6 - - 06/27/12 06/30/12 3 - - - - - - - -

13794 1 1 9 6 - - 06/27/12 ANS16.1 34 - - - - - - - -

13794 1 1 10-14 6 - - 06/27/12 07/31/12 34 - - x - - - - -

13794 1 1 15-19 6 - - 06/27/12 07/31/12 34 - - - x - - - -

13794 1 1 20-26 6 - - 06/27/12 07/31/12 34 - - - - x - - -

13794 2 1 1 8 - - 06/27/12 06/27/12 0 - 33.8 - - - - - -

13794 2 1 2 8 - - 06/27/12 07/04/12 7 112 29.5 - - - 112.5 86.9 -

13794 2 1 3 8 - - 06/27/12 07/11/12 14 229 28.2 - - - 112.5 87.7 -

13794 2 1 4 8 - - 06/27/12 07/25/12 28 313 28.2 - - - 111.8 87.2 -

13794 2 1 5 8 - - 06/27/12 07/04/12 7 - 26.8 - - - 113.1 89.2 1.1E-07

13794 2 1 6 8 - - 06/27/12 07/11/12 14 - 26.1 - - - 113.4 89.9 4.6E-08

13794 2 1 7 8 - - 06/27/12 07/25/12 28 - 26.2 - - - 111.7 88.5 2.2E-08

13794 2 1 8 8 - - 06/27/12 06/30/12 3 - - - - - - - -

13794 2 1 9 8 - - 06/27/12 ANS16.1 34 - - - - - - - -

13794 2 1 10-14 8 - - 06/27/12 07/31/12 34 - - x - - - - -

13794 2 1 15-19 8 - - 06/27/12 07/31/12 34 - - - x - - - -

Durability Dates

Comp. (A,B,C,D)

SUMMARY of TESTING

Cum. Cor. Relative  

Former North Plant MGP Site
T.E.S.T. Project Number: 

Admixtures

Comp. (A,B,C,D)

1230-02-1

Unit Weight

Base Material

Comp. (A,B,C,D)

Client

Comp. (A,B,C,D)

No.

Sample Identification

Mass Loss, %

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Page 1 of 5

http://www.test-llc.com


TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERINGPhone: 770-938-8233

SOIL Fax: 770-923-8973

TESTS, LLC Web: www.test-llc.com

1230-02 DRAFT
Project Name:

Volume Hydraul.
T.E.S.T. Mix GGBFS/ Cement Benton. Mixing Testing Curing Moisture Change Wet Dry Conduct.

Sample Design Batch Spec. Cem. (3/1) Age, UCS, Content, Density, Density,

No. No. No. No. % % % days psi % Wet/Dry Fr./Thaw % pcf pcf cm/sec

Durability Dates

SUMMARY of TESTING

Cum. Cor. Relative  

Former North Plant MGP Site
T.E.S.T. Project Number: 

Admixtures

1230-02-1

Unit Weight

Base Material

Client

No.

Sample Identification

Mass Loss, %

13794 2 1 20-26 8 - - 06/27/12 07/31/12 34 - - - - x - - -

13794 3 1 1 10 - - 06/27/12 06/27/12 0 - 35.8 - - - - - -

13794 3 1 2 10 - - 06/27/12 NA NA - - - - - - - -

13794 3 1 3 10 - - 06/27/12 NA NA - - - - - - - -

13794 3 1 4 10 - - 06/27/12 NA NA - - - - - - - -

13794 3 1 5 10 - - 06/27/12 NA NA - - - - - - - -

13794 3 1 6 10 - - 06/27/12 NA NA - - - - - - - -

13794 3 1 7 10 - - 06/27/12 NA NA - - - - - - - -

13794 3 1 8 10 - - 06/27/12 06/30/12 3 - - - - - - - -

13794 3 1 9 10 - - 06/27/12 ANS16.1 >28? - - - - - - - -

13794 3 1 10-14 10 - - 06/27/12 ??? >28? - - x? - - - - -

13794 3 1 15-19 10 - - 06/27/12 ??? >28? - - - x? - - - -

13794 3 1 20-26 10 - - 06/27/12 07/25/12 28 - - - - x? - - -

13794 4 1 1 - 8 0.5 06/26/12 06/26/12 0 - 36.3 - - - - - -

13794 4 1 2 - 8 0.5 06/26/12 NA NA - - - - - - - -

13794 4 1 3 - 8 0.5 06/26/12 NA NA - - - - - - - -

13794 4 1 4 - 8 0.5 06/26/12 NA NA - - - - - - - -

13794 4 1 5 - 8 0.5 06/26/12 NA NA - - - - - - - -

13794 4 1 6 - 8 0.5 06/26/12 NA NA - - - - - - - -

13794 4 1 7 - 8 0.5 06/26/12 NA NA - - - - - - - -

13794 4 1 8 - 8 0.5 06/26/12 06/29/12 3 - - - - - - - -

13794 4 1 9 - 8 0.5 06/26/12 ANS16.1 >28? - - - - - - - -

13794 4 1 10-14 - 8 0.5 06/26/12 ??? >28? - - x? - - - - -

13794 4 1 15-19 - 8 0.5 06/26/12 ??? >28? - - - x? - - - -

13794 4 1 20-26 - 8 0.5 06/26/12 07/24/12 28 - - - - x? - - -

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)
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TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERINGPhone: 770-938-8233

SOIL Fax: 770-923-8973

TESTS, LLC Web: www.test-llc.com

1230-02 DRAFT
Project Name:

Volume Hydraul.
T.E.S.T. Mix GGBFS/ Cement Benton. Mixing Testing Curing Moisture Change Wet Dry Conduct.

Sample Design Batch Spec. Cem. (3/1) Age, UCS, Content, Density, Density,

No. No. No. No. % % % days psi % Wet/Dry Fr./Thaw % pcf pcf cm/sec

Durability Dates

SUMMARY of TESTING

Cum. Cor. Relative  

Former North Plant MGP Site
T.E.S.T. Project Number: 

Admixtures

1230-02-1

Unit Weight

Base Material

Client

No.

Sample Identification

Mass Loss, %

13794 5 1 1 - 10 0.5 06/26/12 06/26/12 0 - 34.3 - - - - - -

13794 5 1 2 - 10 0.5 06/26/12 07/03/12 7 49 29.1 - - - 111.6 86.4 -

13794 5 1 3 - 10 0.5 06/26/12 07/10/12 14 56 29.9 - - - 110.4 85.0 -

13794 5 1 4 - 10 0.5 06/26/12 07/24/12 28 72 28.8 - - - 109.9 85.2 -

13794 5 1 5 - 10 0.5 06/26/12 07/03/12 7 - 26.9 - - - 110.9 87.4 7.6E-06

13794 5 1 6 - 10 0.5 06/26/12 07/10/12 14 - 28.4 - - - 112.4 87.5 5.0E-06

13794 5 1 7 - 10 0.5 06/26/12 07/24/12 28 - 26.2 - - - 113.3 89.8 2.9E-06

13794 5 1 8 - 10 0.5 06/26/12 06/29/12 3 - - - - - - - -

13794 5 1 9 - 10 0.5 06/26/12 ANS16.1 >28? - - - - - - - -

13794 5 1 10-14 - 10 0.5 06/26/12 ??? >28? - - x? - - - - -

13794 5 1 15-19 - 10 0.5 06/26/12 ??? >28? - - - x? - - - -

13794 5 1 20-26 - 10 0.5 06/26/12 07/24/12 28 - - - - x? - - -

13794 6 1 1 - 8 1 06/26/12 06/26/12 0 - 35.9 - - - - - -

13794 6 1 2 - 8 1 06/26/12 NA NA - - - - - - - -

13794 6 1 3 - 8 1 06/26/12 NA NA - - - - - - - -

13794 6 1 4 - 8 1 06/26/12 NA NA - - - - - - - -

13794 6 1 5 - 8 1 06/26/12 NA NA - - - - - - - -

13794 6 1 6 - 8 1 06/26/12 NA NA - - - - - - - -

13794 6 1 7 - 8 1 06/26/12 NA NA - - - - - - - -

13794 6 1 8 - 8 1 06/26/12 06/29/12 3 - - - - - - - -

13794 6 1 9 - 8 1 06/26/12 ANS16.1 >28? - - - - - - - -

13794 6 1 10-14 - 8 1 06/26/12 ??? >28? - - x? - - - - -

13794 6 1 15-19 - 8 1 06/26/12 ??? >28? - - - x? - - - -

13794 6 1 20-26 - 8 1 06/26/12 07/24/12 28 - - - - x? - - -

13794 7 1 1 - 10 1 06/26/12 06/26/12 0 - 34.1 - - - - - -

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)
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TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERINGPhone: 770-938-8233

SOIL Fax: 770-923-8973

TESTS, LLC Web: www.test-llc.com

1230-02 DRAFT
Project Name:

Volume Hydraul.
T.E.S.T. Mix GGBFS/ Cement Benton. Mixing Testing Curing Moisture Change Wet Dry Conduct.

Sample Design Batch Spec. Cem. (3/1) Age, UCS, Content, Density, Density,

No. No. No. No. % % % days psi % Wet/Dry Fr./Thaw % pcf pcf cm/sec

Durability Dates

SUMMARY of TESTING

Cum. Cor. Relative  

Former North Plant MGP Site
T.E.S.T. Project Number: 

Admixtures

1230-02-1

Unit Weight

Base Material

Client

No.

Sample Identification

Mass Loss, %

13794 7 1 2 - 10 1 06/26/12 07/03/12 7 45 30.8 - - - 110.9 84.7 -

13794 7 1 3 - 10 1 06/26/12 07/10/12 14 55 30.4 - - - 111.9 85.8 -

13794 7 1 4 - 10 1 06/26/12 07/24/12 28 67 29.4 - - - 110.1 85.1 -

13794 7 1 5 - 10 1 06/26/12 07/03/12 7 - 27.3 - - - 111.5 87.6 5.1E-06

13794 7 1 6 - 10 1 06/26/12 07/10/12 14 - 28.3 - - - 112.4 87.6 3.3E-06

13794 7 1 7 - 10 1 06/26/12 07/24/12 28 - 28.0 - - - 111.1 86.8 2.0E-06

13794 7 1 8 - 10 1 06/26/12 06/29/12 3 - - - - - - - -

13794 7 1 9 - 10 1 06/26/12 ANS16.1 >28? - - - - - - - -

13794 7 1 10-14 - 10 1 06/26/12 ??? >28? - - x? - - - - -

13794 7 1 15-19 - 10 1 06/26/12 ??? >28? - - - x? - - - -

13794 7 1 20-26 - 10 1 06/26/12 07/24/12 28 - - - - x? - - -

13794 8 1 1 6 - 0.5 06/28/12 06/28/12 0 - 33.2 - - - - - -

13794 8 1 2 6 - 0.5 06/28/12 NA NA - - - - - - - -

13794 8 1 3 6 - 0.5 06/28/12 NA NA - - - - - - - -

13794 8 1 4 6 - 0.5 06/28/12 07/27/12 29 237 29.5 - - - 110.4 85.2 -

13794 8 1 5 6 - 0.5 06/28/12 NA NA - - - - - - - -

13794 8 1 6 6 - 0.5 06/28/12 NA NA - - - - - - - -

13794 8 1 7 6 - 0.5 06/28/12 07/27/12 29 - 28.0 - - - 110.7 86.5 2.0E-08

13794 8 1 8 6 - 0.5 06/28/12 07/01/12 3 - - - - - - - -

13794 8 1 9 6 - 0.5 06/28/12 ANS16.1 >28? - - - - - - - -

13794 8 1 10-14 6 - 0.5 06/28/12 ??? >28? - - x? - - - - -

13794 8 1 15-19 6 - 0.5 06/28/12 ??? >28? - - - x? - - - -

13794 8 1 20-26 6 - 0.5 06/28/12 07/26/12 28 - - - - x? - - -

13794 9 1 1 8 - 0.5 06/28/12 06/28/12 0 - 33.5 - - - - - -

13794 9 1 2 8 - 0.5 06/28/12 07/05/12 7 129 31.5 - - - 110.9 84.3 -

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)
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TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERINGPhone: 770-938-8233

SOIL Fax: 770-923-8973

TESTS, LLC Web: www.test-llc.com

1230-02 DRAFT
Project Name:

Volume Hydraul.
T.E.S.T. Mix GGBFS/ Cement Benton. Mixing Testing Curing Moisture Change Wet Dry Conduct.

Sample Design Batch Spec. Cem. (3/1) Age, UCS, Content, Density, Density,

No. No. No. No. % % % days psi % Wet/Dry Fr./Thaw % pcf pcf cm/sec

Durability Dates

SUMMARY of TESTING

Cum. Cor. Relative  

Former North Plant MGP Site
T.E.S.T. Project Number: 

Admixtures

1230-02-1

Unit Weight

Base Material

Client

No.

Sample Identification

Mass Loss, %

13794 9 1 3 8 - 0.5 06/28/12 07/12/12 14 216 30.5 - - - 111.8 85.7 -

13794 9 1 4 8 - 0.5 06/28/12 07/26/12 28 296 29.7 - - - 111.0 85.6 -

13794 9 1 5 8 - 0.5 06/28/12 07/05/12 7 - 27.0 - - - 112.9 88.9 9.0E-08

13794 9 1 6 8 - 0.5 06/28/12 07/12/12 14 - 29.4 - - - 109.6 84.7 2.5E-08

13794 9 1 7 8 - 0.5 06/28/12 07/26/12 28 - 27.4 - - - 112.0 87.9 1.5E-08

13794 9 1 8 8 - 0.5 06/28/12 07/01/12 3 - - - - - - - -

13794 9 1 9 8 - 0.5 06/28/12 ANS16.1 >28? - - - - - - - -

13794 9 1 10-14 8 - 0.5 06/28/12 ??? >28? - - x? - - - - -

13794 9 1 15-19 8 - 0.5 06/28/12 ??? >28? - - - x? - - - -

13794 9 1 20-26 8 - 0.5 06/28/12 07/26/12 28 - - - - x? - - -

13794 10 1 1 10 - 0.5 06/28/12 06/28/12 0 - 35.0 - - - - - -

13794 10 1 2 10 - 0.5 06/28/12 NA NA - - - - - - - -

13794 10 1 3 10 - 0.5 06/28/12 NA NA - - - - - - - -

13794 10 1 4 10 - 0.5 06/28/12 NA NA - - - - - - - -

13794 10 1 5 10 - 0.5 06/28/12 NA NA - - - - - - - -

13794 10 1 6 10 - 0.5 06/28/12 NA NA - - - - - - - -

13794 10 1 7 10 - 0.5 06/28/12 NA NA - - - - - - - -

13794 10 1 8 10 - 0.5 06/28/12 07/01/12 3 - - - - - - - -

13794 10 1 9 10 - 0.5 06/28/12 ANS16.1 >28? - - - - - - - -

13794 10 1 10-14 10 - 0.5 06/28/12 ??? >28? - - x? - - - - -

13794 10 1 15-19 10 - 0.5 06/28/12 ??? >28? - - - x? - - - -

13794 10 1 20-26 10 - 0.5 06/28/12 07/26/12 28 - - - - x? - - -

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)

Comp. (A,B,C,D)
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TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233

SOIL Fax: 770-923-8973

TESTS, LLC Web: www.test-llc.com

Client Pr. # Lab. PR. #

Pr. Name S. Type

Sample ID Depth/Elev.

Subsample Add. Info

Initial Sample Data (Before Test) Test Data Final Data (After Test)
Height 2.861 in 7.27 cm Speed 13

Diameter 3.009 in 7.64 cm Board Number 10 Average Height of Sample 2.858 in 7.26 cm

Area 7.11 in
2

45.88 cm
2

Cell Number 17 Average Diameter of Sample 3.001 in 7.62 cm

Volume 333.39 cm
3

0.0118 ft
3

Flow Pump Number 2B Area 7.07 in
2

45.63 cm
2

Mass 596.00 g 1.31 lb Flow Pump Rate 2.80E-05 cm
3
/sec Volume 331.27 cm

3
0.0117 ft

3
Dry Density 89.0 pcf

Specific Gravity 2.575 (Assumed) B - Value 0.95 Mass 613.20 g 1.35 lb Vol. of Voids 147.82 cm
3

Dry Density 88.2 pcf Cell Pressure 105.0 psi Vol. of Solids 183.45 cm
3

Back Pressure 90.0 psi Void Ratio 0.81

Confining (Effective) Pressure 15.0 psi Saturation 95.3 %

Mass of wet sample & tare 596.00 g Max Head 68.93 cm Mass of wet sample & tare 702.30 g

Mass of dry sample & tare 471.30 g Min Head 66.12 cm Mass of dry sample & tare 561.80 g

Mass of tare 0.00 g Maximum Gradient 9.50 Mass of tare 90.50 g

% Moisture 26.5 Minimum Gradient 9.11 % Moisture 29.8

TIME FUNCTION ∆ t Gradient Temp. PERMEABILITY (cm/sec) Note:  Deaired Water Used for Permeability Test.

DATE HOUR MIN (sec) Tx( 
o
C ) @ Tx RT @ 20 

o
C

07/22/12 10 0 - 9.21 27.0 - - -

07/22/12 10 10 600 9.11 27.0 6.70E-08 0.850 5.70E-08

07/22/12 10 20 600 9.21 27.0 6.70E-08 0.850 5.70E-08

07/22/12 10 30 600 9.11 27.0 6.70E-08 0.850 5.70E-08 *

07/22/12 10 40 600 9.50 27.0 6.60E-08 0.850 5.61E-08 *

07/22/12 10 50 600 9.40 27.0 6.49E-08 0.850 5.52E-08 *

07/22/12 11 0 600 9.30 27.0 6.56E-08 0.850 5.58E-08 *

Reported Average Hydraulic Conductivity* 5.6E-08 cm/sec

Flow pump ID # Balance ID # 1/6/7 Differential Pressure Transducer ID # 263

Thermometer ID # Oven ID # 14/15 Board Pressure Transducer  ID # 216

Syringe ID # Pore Pressure Transducer ID # 28

Curing Age: 30 Days

66.12

DESCRIPTION

ASTM D 5084; Standard Test Method for Measurement of Hydraulic Conductivity of Saturated Porous

Moisture Content

Head

 (ASTM D2487;2488)

67.53

NA

68.93

REMARKS

NA66.82

2088/6.0 1230-02-1

Checked By

Tested By EB

Date 07/27/12

Former North Plant MGP Site -ISS Treatability Study Mold

USCS

0.96

66.82

68.230.97

0.94

0.95

Materials Using a Flexible Wall Permeameter (Method D, Constant Rate of Flow)

246

377

0.98

244

13794/Composite Area A, B, C, D)-1-1 -

7

66.12

Moisture Content

(cm)

READING

(psi)

0.94

0.95

http://www.test-llc.com


TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233 Tested By

SOIL Fax: 770-923-8973 Date

TESTS, LLC Web: www.test-llc.com Checked By

Client Pr. # Lab. PR. #

Pr. Name S. Type

Sample ID Depth/Elev.

Subsample Add. Info

METHOD B

SAMPLE DATA WATER CONTENT DETERMINATION 
Initial Height, in 5.589 Mass of Wet Sample and Tare, g 1416.40

Initial Diameter, in 3.002 Mass of Dry Sample and Tare, g 1164.70

Height-to-Diameter Ratio 1.86 Mass of Tare, g 258.30

Area, in
2

7.08 Moisture, % 27.8

Volume, in
3

39.56

Mass of Sample, g 1162.30 Note 1: Water content was obtained after shear from partial sample.
Wet Density, pcf 111.9

Dry Density, pcf 87.6

Machine Speed, in/min 0.050

Strain rate, % / min 0.89

Load Cell ID # 11 Digital Caliper ID # 16

Compression Device ID # 10 Readout Device ID # 10

Balance ID # 1/7 Oven ID # 12/13/14

Maximum Load at Failure, lbf 1820

Specimen Cross-sectional Area, in
2

7.08
Failure Code 3

Compressive Strength at Failure, psi 257

Conversion Factor for Height to Diameter Ratio 1.00

Reported Compressive Strength at Failure, psi 257

Failure Type:

Note 2: * - A conversion factor based on H/D=1.15 (C.F.-.908 as 100% and add. correction per ASTM C42)

REMARKS

USCS (ASTM D2487: D2488)

DESCRIPTION

Cone and Shear

TEST DATA

       Failure Sketch

ASTM D 1633: Standard Test Methods for Compressive Strength of Molded Soil-Cement Cylinders

13794/Composite Area A, B, C, D)-1-1 -

4 Curing Age: 30 Days

RI

07/27/12

Former North Plant MGP Site -ISS Treatability Study Mold

2088/6.0 1230-02-1
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TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233

SOIL Fax: 770-923-8973

TESTS, LLC Web: www.test-llc.com

Client Pr. # Lab. PR. #

Pr. Name S. Type

Sample ID Depth/Elev.

Subsample Add. Info

Initial Sample Data (Before Test) Test Data Final Data (After Test)
Height 2.718 in 6.90 cm Speed 12

Diameter 3.003 in 7.63 cm Board Number 8 Average Height of Sample 2.716 in 6.90 cm

Area 7.08 in
2

45.69 cm
2

Cell Number 4 Average Diameter of Sample 3.006 in 7.64 cm

Volume 315.46 cm
3

0.0111 ft
3

Flow Pump Number 2A Area 7.10 in
2

45.79 cm
2

Mass 571.90 g 1.26 lb Flow Pump Rate 5.60E-05 cm
3
/sec Volume 315.86 cm

3
0.0112 ft

3
Dry Density 89.2 pcf

Specific Gravity 2.575 (Assumed) B - Value 0.95 Mass 588.10 g 1.30 lb Vol. of Voids 140.52 cm
3

Dry Density 89.2 pcf Cell Pressure 105.0 psi Vol. of Solids 175.35 cm
3

Back Pressure 90.0 psi Void Ratio 0.80

Confining (Effective) Pressure 15.0 psi Saturation 97.2 %

Mass of wet sample & tare 571.90 g Max Head 64.01 cm Mass of wet sample & tare 715.20 g

Mass of dry sample & tare 450.90 g Min Head 63.31 cm Mass of dry sample & tare 578.80 g

Mass of tare 0.00 g Maximum Gradient 9.28 Mass of tare 127.90 g

% Moisture 26.8 Minimum Gradient 9.18 % Moisture 30.3

TIME FUNCTION ∆ t Gradient Temp. PERMEABILITY (cm/sec) Note:  Deaired Water Used for Permeability Test.

DATE HOUR MIN (sec) Tx( 
o
C ) @ Tx RT @ 20 

o
C

07/04/12 6 0 - 9.28 27.0 - - -

07/04/12 6 10 600 9.18 27.0 1.33E-07 0.850 1.13E-07

07/04/12 6 20 600 9.28 27.0 1.33E-07 0.850 1.13E-07

07/04/12 6 30 600 9.18 27.0 1.33E-07 0.850 1.13E-07 *

07/04/12 6 40 600 9.18 27.0 1.33E-07 0.850 1.13E-07 *

07/04/12 6 50 600 9.28 27.0 1.33E-07 0.850 1.13E-07 *

07/04/12 7 0 600 9.28 27.0 1.32E-07 0.850 1.12E-07 *

Reported Average Hydraulic Conductivity* 1.1E-07 cm/sec

Flow pump ID # Balance ID # 1/6/7 Differential Pressure Transducer ID # 262

Thermometer ID # Oven ID # 14/15 Board Pressure Transducer  ID # 215

Syringe ID # Pore Pressure Transducer ID # 28

Checked By

 (ASTM D2487;2488)

Curing Age: 7 Days

DESCRIPTION

ASTM D 5084; Standard Test Method for Measurement of Hydraulic Conductivity of Saturated Porous

Moisture Content

Head

64.01

NA

63.31

REMARKS

NA64.01

63.31

0.91

0.90

0.91

Materials Using a Flexible Wall Permeameter (Method D, Constant Rate of Flow)

64.01

64.01

Tested By EB

Date 07/04/12

2088/6.0 1230-02-1

245

377

0.90

244

Former North Plant MGP Site -ISS Treatability Study Mold

USCS

0.91

13794/Composite Area A, B, C, D)-2-1 -

5

63.31

Moisture Content

(cm)

READING

(psi)

0.90

0.91
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TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233

SOIL Fax: 770-923-8973

TESTS, LLC Web: www.test-llc.com

Client Pr. # Lab. PR. #

Pr. Name S. Type

Sample ID Depth/Elev.

Subsample Add. Info

Initial Sample Data (Before Test) Test Data Final Data (After Test)
Height 2.876 in 7.31 cm Speed 12

Diameter 2.992 in 7.60 cm Board Number 7 Average Height of Sample 2.880 in 7.32 cm

Area 7.03 in
2

45.36 cm
2

Cell Number 12 Average Diameter of Sample 2.985 in 7.58 cm

Volume 331.36 cm
3

0.0117 ft
3

Flow Pump Number 2A Area 7.00 in
2

45.15 cm
2

Mass 601.70 g 1.33 lb Flow Pump Rate 5.60E-05 cm
3
/sec Volume 330.27 cm

3
0.0117 ft

3
Dry Density 90.4 pcf

Specific Gravity 2.575 (Assumed) B - Value 0.95 Mass 615.60 g 1.36 lb Vol. of Voids 144.53 cm
3

Dry Density 89.9 pcf Cell Pressure 105.0 psi Vol. of Solids 185.74 cm
3

Back Pressure 90.0 psi Void Ratio 0.78

Confining (Effective) Pressure 15.0 psi Saturation 95.0 %

Mass of wet sample & tare 601.70 g Max Head 167.41 cm Mass of wet sample & tare 674.30 g

Mass of dry sample & tare 477.20 g Min Head 166.71 cm Mass of dry sample & tare 537.30 g

Mass of tare 0.00 g Maximum Gradient 22.89 Mass of tare 60.10 g

% Moisture 26.1 Minimum Gradient 22.79 % Moisture 28.7

TIME FUNCTION ∆ t Gradient Temp. PERMEABILITY (cm/sec) Note:  Deaired Water Used for Permeability Test.

DATE HOUR MIN (sec) Tx( 
o
C ) @ Tx RT @ 20 

o
C

07/11/12 7 30 - 22.89 27.0 - - -

07/11/12 7 40 600 22.79 27.0 5.43E-08 0.850 4.62E-08

07/11/12 7 50 600 22.89 27.0 5.43E-08 0.850 4.62E-08

07/11/12 8 0 600 22.79 27.0 5.43E-08 0.850 4.62E-08 *

07/11/12 8 10 600 22.89 27.0 5.43E-08 0.850 4.62E-08 *

07/11/12 8 20 600 22.79 27.0 5.43E-08 0.850 4.62E-08 *

07/11/12 8 30 600 22.89 27.0 5.43E-08 0.850 4.62E-08 *

Reported Average Hydraulic Conductivity* 4.6E-08 cm/sec

Flow pump ID # Balance ID # 1/6/7 Differential Pressure Transducer ID # 262

Thermometer ID # Oven ID # 14/15 Board Pressure Transducer  ID # 215

Syringe ID # Pore Pressure Transducer ID # 28

USCS167.412.38

DESCRIPTION

Moisture Content

Head

166.71

2.37

2.38

 (ASTM D2487;2488)

REMARKS

NA

2.37

167.41

166.71

NA

Tested By EB

Date 07/11/12

245

377

2.38

244

2.38

2.37

13794/Composite Area A, B, C, D)-2-1

ASTM D 5084; Standard Test Method for Measurement of Hydraulic Conductivity of Saturated Porous

Moisture Content

(cm)

READING

(psi)

Materials Using a Flexible Wall Permeameter (Method D, Constant Rate of Flow)

-

6 Curing Age: 14 Days

167.41

166.71

167.41

Former North Plant MGP Site -ISS Treatability Study

Checked By

2088/6.0 1230-02-1

Mold

http://www.test-llc.com


TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233

SOIL Fax: 770-923-8973

TESTS, LLC Web: www.test-llc.com

Client Pr. # Lab. PR. #

Pr. Name S. Type

Sample ID Depth/Elev.

Subsample Add. Info

Initial Sample Data (Before Test) Test Data Final Data (After Test)
Height 2.759 in 7.01 cm Speed 13

Diameter 3.000 in 7.62 cm Board Number 6 Average Height of Sample 2.750 in 6.99 cm

Area 7.07 in
2

45.60 cm
2

Cell Number 2 Average Diameter of Sample 2.985 in 7.58 cm

Volume 319.58 cm
3

0.0113 ft
3

Flow Pump Number 2A Area 7.00 in
2

45.15 cm
2

Mass 572.20 g 1.26 lb Flow Pump Rate 2.80E-05 cm
3
/sec Volume 315.36 cm

3
0.0111 ft

3
Dry Density 89.9 pcf

Specific Gravity 2.575 (Assumed) B - Value 0.95 Mass 587.30 g 1.29 lb Vol. of Voids 138.86 cm
3

Dry Density 88.5 pcf Cell Pressure 105.0 psi Vol. of Solids 176.51 cm
3

Back Pressure 90.0 psi Void Ratio 0.79

Confining (Effective) Pressure 15.0 psi Saturation 95.6 %

Mass of wet sample & tare 572.20 g Max Head 168.11 cm Mass of wet sample & tare 684.70 g

Mass of dry sample & tare 453.50 g Min Head 167.41 cm Mass of dry sample & tare 552.20 g

Mass of tare 0.00 g Maximum Gradient 24.07 Mass of tare 98.70 g

% Moisture 26.2 Minimum Gradient 23.97 % Moisture 29.2

TIME FUNCTION ∆ t Gradient Temp. PERMEABILITY (cm/sec) Note:  Deaired Water Used for Permeability Test.

DATE HOUR MIN (sec) Tx( 
o
C ) @ Tx RT @ 20 

o
C

07/25/12 8 0 - 24.07 27.0 - - -

07/25/12 8 10 600 23.97 27.0 2.58E-08 0.850 2.20E-08

07/25/12 8 20 600 23.97 27.0 2.59E-08 0.850 2.20E-08

07/25/12 8 30 600 24.07 27.0 2.58E-08 0.850 2.20E-08 *

07/25/12 8 40 600 23.97 27.0 2.58E-08 0.850 2.20E-08 *

07/25/12 8 50 600 24.07 27.0 2.58E-08 0.850 2.20E-08 *

07/25/12 9 0 600 24.07 27.0 2.58E-08 0.850 2.19E-08 *

Reported Average Hydraulic Conductivity* 2.2E-08 cm/sec

Flow pump ID # Balance ID # 1/6/7 Differential Pressure Transducer ID # 262

Thermometer ID # Oven ID # 14/15 Board Pressure Transducer  ID # 216

Syringe ID # Pore Pressure Transducer ID # 28

Checked By

 (ASTM D2487;2488)

Curing Age: 28 Days

DESCRIPTION

ASTM D 5084; Standard Test Method for Measurement of Hydraulic Conductivity of Saturated Porous

Moisture Content

Head

168.11

NA

167.41

REMARKS

NA167.41

167.41

2.39

2.38

2.38

Materials Using a Flexible Wall Permeameter (Method D, Constant Rate of Flow)

168.11

168.11

Tested By EB

Date 07/25/12

2088/6.0 1230-02-1

245

377

2.38

244

Former North Plant MGP Site -ISS Treatability Study Mold

USCS

2.39

13794/Composite Area A, B, C, D)-2-1 -

7

168.11

Moisture Content

(cm)

READING

(psi)

2.39

2.39
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TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233 Tested By

SOIL Fax: 770-923-8973 Date

TESTS, LLC Web: www.test-llc.com Checked By

Client Pr. # Lab. PR. #

Pr. Name S. Type

Sample ID Depth/Elev.

Subsample Add. Info

METHOD B

SAMPLE DATA WATER CONTENT DETERMINATION 
Initial Height, in 5.509 Mass of Wet Sample and Tare, g 1357.70

Initial Diameter, in 3.001 Mass of Dry Sample and Tare, g 1096.00

Height-to-Diameter Ratio 1.84 Mass of Tare, g 208.00

Area, in
2

7.07 Moisture, % 29.5

Volume, in
3

38.97

Mass of Sample, g 1150.70 Note 1: Water content was obtained after shear from partial sample.
Wet Density, pcf 112.5

Dry Density, pcf 86.9

Machine Speed, in/min 0.050

Strain rate, % / min 0.91

Load Cell ID # 11 Digital Caliper ID # 16

Compression Device ID # 10 Readout Device ID # 10

Balance ID # 1/7 Oven ID # 12/13/14

Maximum Load at Failure, lbf 790

Specimen Cross-sectional Area, in
2

7.07
Failure Code 3

Compressive Strength at Failure, psi 112

Conversion Factor for Height to Diameter Ratio 1.00

Reported Compressive Strength at Failure, psi 112

Failure Type:

13794/Composite Area A, B, C, D)-2-1 -

RI

07/04/12

Former North Plant MGP Site -ISS Treatability Study Mold

2088/6.0 1230-02-1

2 Curing Age: 7 Days

TEST DATA

       Failure Sketch

ASTM D 1633: Standard Test Methods for Compressive Strength of Molded Soil-Cement Cylinders

REMARKS

USCS (ASTM D2487: D2488)

DESCRIPTION

Note 2: * - A conversion factor based on H/D=1.15 (C.F.-.908 as 100% and add. correction per ASTM C42)

Cone and Shear

http://www.test-llc.com


TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233 Tested By

SOIL Fax: 770-923-8973 Date

TESTS, LLC Web: www.test-llc.com Checked By

Client Pr. # Lab. PR. #

Pr. Name S. Type

Sample ID Depth/Elev.

Subsample Add. Info

METHOD B

SAMPLE DATA WATER CONTENT DETERMINATION 
Initial Height, in 5.618 Mass of Wet Sample and Tare, g 1385.90

Initial Diameter, in 3.010 Mass of Dry Sample and Tare, g 1126.80

Height-to-Diameter Ratio 1.87 Mass of Tare, g 206.70

Area, in
2

7.12 Moisture, % 28.2

Volume, in
3

39.98

Mass of Sample, g 1180.30 Note 1: Water content was obtained after shear from partial sample.
Wet Density, pcf 112.5

Dry Density, pcf 87.7

Machine Speed, in/min 0.050

Strain rate, % / min 0.89

Load Cell ID # 11 Digital Caliper ID # 16

Compression Device ID # 10 Readout Device ID # 10

Balance ID # 1/7 Oven ID # 12/13/14

Maximum Load at Failure, lbf 1626

Specimen Cross-sectional Area, in
2

7.12
Failure Code 3

Compressive Strength at Failure, psi 229

Conversion Factor for Height to Diameter Ratio 1.00

Reported Compressive Strength at Failure, psi 229

Failure Type:

Note 2: * - A conversion factor based on H/D=1.15 (C.F.-.908 as 100% and add. correction per ASTM C42)

REMARKS

USCS (ASTM D2487: D2488)

DESCRIPTION

Cone and Shear

13794/Composite Area A, B, C, D)-2-1 -

3 Curing Age: 14 Days

TEST DATA

       Failure Sketch

ASTM D 1633: Standard Test Methods for Compressive Strength of Molded Soil-Cement Cylinders

RI

07/11/12

Former North Plant MGP Site -ISS Treatability Study Mold

2088/6.0 1230-02-1

http://www.test-llc.com


TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233 Tested By

SOIL Fax: 770-923-8973 Date

TESTS, LLC Web: www.test-llc.com Checked By

Client Pr. # Lab. PR. #

Pr. Name S. Type

Sample ID Depth/Elev.

Subsample Add. Info

METHOD B

SAMPLE DATA WATER CONTENT DETERMINATION 
Initial Height, in 5.600 Mass of Wet Sample and Tare, g 1369.10

Initial Diameter, in 3.004 Mass of Dry Sample and Tare, g 1113.50

Height-to-Diameter Ratio 1.86 Mass of Tare, g 206.50

Area, in
2

7.09 Moisture, % 28.2

Volume, in
3

39.69

Mass of Sample, g 1164.40 Note 1: Water content was obtained after shear from partial sample.
Wet Density, pcf 111.8

Dry Density, pcf 87.2

Machine Speed, in/min 0.050

Strain rate, % / min 0.89

Load Cell ID # 11 Digital Caliper ID # 16

Compression Device ID # 10 Readout Device ID # 10

Balance ID # 1/7 Oven ID # 12/13/14

Maximum Load at Failure, lbf 2219

Specimen Cross-sectional Area, in
2

7.09
Failure Code 3

Compressive Strength at Failure, psi 313

Conversion Factor for Height to Diameter Ratio 1.00

Reported Compressive Strength at Failure, psi 313

Failure Type:

Note 2: * - A conversion factor based on H/D=1.15 (C.F.-.908 as 100% and add. correction per ASTM C42)

REMARKS

USCS (ASTM D2487: D2488)

DESCRIPTION

Cone and Shear

13794/Composite Area A, B, C, D)-2-1 -

4 Curing Age: 28 Days

TEST DATA

       Failure Sketch

ASTM D 1633: Standard Test Methods for Compressive Strength of Molded Soil-Cement Cylinders

RI

07/25/12

Former North Plant MGP Site -ISS Treatability Study Mold

2088/6.0 1230-02-1
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TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233

SOIL Fax: 770-923-8973

TESTS, LLC Web: www.test-llc.com

Client Pr. # Lab. PR. #

Pr. Name S. Type

Sample ID Depth/Elev.

Subsample Add. Info

Initial Sample Data (Before Test) Test Data Final Data (After Test)
Height 2.806 in 7.13 cm Speed 7

Diameter 3.005 in 7.63 cm Board Number 5 Average Height of Sample 2.798 in 7.11 cm

Area 7.09 in
2

45.76 cm
2

Cell Number 2 Average Diameter of Sample 2.995 in 7.61 cm

Volume 326.11 cm
3

0.0115 ft
3

Flow Pump Number 2B Area 7.05 in
2

45.45 cm
2

Mass 579.60 g 1.28 lb Flow Pump Rate 1.79E-03 cm
3
/sec Volume 323.02 cm

3
0.0114 ft

3
Dry Density 88.4 pcf

Specific Gravity 2.575 (Assumed) B - Value 0.95 Mass 596.10 g 1.31 lb Vol. of Voids 145.37 cm
3

Dry Density 87.4 pcf Cell Pressure 105.0 psi Vol. of Solids 177.65 cm
3

Back Pressure 90.0 psi Void Ratio 0.82

Confining (Effective) Pressure 15.0 psi Saturation 95.4 %

Mass of wet sample & tare 579.60 g Max Head 31.65 cm Mass of wet sample & tare 674.00 g

Mass of dry sample & tare 456.60 g Min Head 30.25 cm Mass of dry sample & tare 535.60 g

Mass of tare 0.00 g Maximum Gradient 4.45 Mass of tare 79.00 g

% Moisture 26.9 Minimum Gradient 4.26 % Moisture 30.3

TIME FUNCTION ∆ t Gradient Temp. PERMEABILITY (cm/sec) Note:  Deaired Water Used for Permeability Test.

DATE HOUR MIN (sec) Tx( 
o
C ) @ Tx RT @ 20 

o
C

07/03/12 8 0 - 4.35 27.0 - - -

07/03/12 8 10 600 4.26 27.0 9.16E-06 0.850 7.79E-06

07/03/12 8 20 600 4.26 27.0 9.26E-06 0.850 7.88E-06

07/03/12 8 30 600 4.45 27.0 9.05E-06 0.850 7.70E-06 *

07/03/12 8 40 600 4.35 27.0 8.95E-06 0.850 7.61E-06 *

07/03/12 8 50 600 4.45 27.0 8.95E-06 0.850 7.61E-06 *

07/03/12 9 0 600 4.35 27.0 8.95E-06 0.850 7.61E-06 *

Reported Average Hydraulic Conductivity* 7.6E-06 cm/sec

Flow pump ID # Balance ID # 1/6/7 Differential Pressure Transducer ID # 263

Thermometer ID # Oven ID # 14/15 Board Pressure Transducer  ID # 216

Syringe ID # Pore Pressure Transducer ID # 28

ASTM D 5084; Standard Test Method for Measurement of Hydraulic Conductivity of Saturated Porous

Moisture Content

0.44

30.95

246

377

0.44

244

0.45

0.43

0.43

31.650.45

Former North Plant MGP Site -ISS Treatability Study Mold

USCS

Materials Using a Flexible Wall Permeameter (Method D, Constant Rate of Flow)

13794/Composite Area A, B, C, D)-5-1 -

5

Moisture Content

Curing Age: 7 Days

DESCRIPTION

Tested By EB

Date 07/03/12

 (ASTM D2487;2488)

30.95

NA

30.95

NA30.25

30.25

31.65

REMARKS

Checked By

HeadREADING

(psi) (cm)

2088/6.0 1230-02-1

0.44
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TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233

SOIL Fax: 770-923-8973

TESTS, LLC Web: www.test-llc.com

Client Pr. # Lab. PR. #

Pr. Name S. Type

Sample ID Depth/Elev.

Subsample Add. Info

Initial Sample Data (Before Test) Test Data Final Data (After Test)
Height 2.747 in 6.98 cm Speed 7

Diameter 3.003 in 7.63 cm Board Number 8 Average Height of Sample 2.740 in 6.96 cm

Area 7.08 in
2

45.69 cm
2

Cell Number 19 Average Diameter of Sample 2.998 in 7.61 cm

Volume 318.83 cm
3

0.0113 ft
3

Flow Pump Number 2A Area 7.06 in
2

45.54 cm
2

Mass 574.40 g 1.27 lb Flow Pump Rate 1.79E-03 cm
3
/sec Volume 316.96 cm

3
0.0112 ft

3
Dry Density 88.2 pcf

Specific Gravity 2.575 (Assumed) B - Value 0.95 Mass 584.50 g 1.29 lb Vol. of Voids 142.89 cm
3

Dry Density 87.5 pcf Cell Pressure 105.0 psi Vol. of Solids 174.07 cm
3

Back Pressure 90.0 psi Void Ratio 0.82

Confining (Effective) Pressure 15.0 psi Saturation 95.4 %

Mass of wet sample & tare 574.40 g Max Head 47.83 cm Mass of wet sample & tare 674.50 g

Mass of dry sample & tare 447.30 g Min Head 45.02 cm Mass of dry sample & tare 538.50 g

Mass of tare 0.00 g Maximum Gradient 6.87 Mass of tare 91.20 g

% Moisture 28.4 Minimum Gradient 6.47 % Moisture 30.4

TIME FUNCTION ∆ t Gradient Temp. PERMEABILITY (cm/sec) Note:  Deaired Water Used for Permeability Test.

DATE HOUR MIN (sec) Tx( 
o
C ) @ Tx RT @ 20 

o
C

07/10/12 7 0 - 6.57 27.0 - - -

07/10/12 7 10 600 6.47 27.0 6.04E-06 0.850 5.13E-06

07/10/12 7 20 600 6.47 27.0 6.08E-06 0.850 5.17E-06

07/10/12 7 30 600 6.77 27.0 5.94E-06 0.850 5.05E-06 *

07/10/12 7 40 600 6.47 27.0 5.94E-06 0.850 5.05E-06 *

07/10/12 7 50 600 6.67 27.0 5.99E-06 0.850 5.09E-06 *

07/10/12 8 0 600 6.87 27.0 5.81E-06 0.850 4.94E-06 *

Reported Average Hydraulic Conductivity* 5.0E-06 cm/sec

Flow pump ID # Balance ID # 1/6/7 Differential Pressure Transducer ID # 262

Thermometer ID # Oven ID # 14/15 Board Pressure Transducer  ID # 215

Syringe ID # Pore Pressure Transducer ID # 28

47.83

13794/Composite Area A, B, C, D)-5-1

ASTM D 5084; Standard Test Method for Measurement of Hydraulic Conductivity of Saturated Porous

Moisture Content

(cm)

READING

Tested By EB

Date 07/10/12

Materials Using a Flexible Wall Permeameter (Method D, Constant Rate of Flow)

-

6 Curing Age: 14 Days

245

377

0.64

244

0.68

Mold

Checked By

2088/6.0 1230-02-1

Former North Plant MGP Site -ISS Treatability Study

0.66

 (ASTM D2487;2488)

REMARKS

NA

0.67

45.02

45.02

NA

45.02

46.42

USCS45.720.65

DESCRIPTION(psi)

Moisture Content

Head

47.13

0.64

0.64

http://www.test-llc.com


TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233

SOIL Fax: 770-923-8973

TESTS, LLC Web: www.test-llc.com

Client Pr. # Lab. PR. #

Pr. Name S. Type

Sample ID Depth/Elev.

Subsample Add. Info

Initial Sample Data (Before Test) Test Data Final Data (After Test)
Height 2.765 in 7.02 cm Speed 8

Diameter 3.004 in 7.63 cm Board Number 7 Average Height of Sample 2.760 in 7.01 cm

Area 7.09 in
2

45.73 cm
2

Cell Number 2 Average Diameter of Sample 2.999 in 7.62 cm

Volume 321.13 cm
3

0.0113 ft
3

Flow Pump Number 2A Area 7.06 in
2

45.57 cm
2

Mass 583.10 g 1.29 lb Flow Pump Rate 8.96E-04 cm
3
/sec Volume 319.49 cm

3
0.0113 ft

3
Dry Density 90.4 pcf

Specific Gravity 2.575 (Assumed) B - Value 0.95 Mass 597.80 g 1.32 lb Vol. of Voids 139.78 cm
3

Dry Density 89.8 pcf Cell Pressure 105.0 psi Vol. of Solids 179.71 cm
3

Back Pressure 90.0 psi Void Ratio 0.78

Confining (Effective) Pressure 15.0 psi Saturation 96.6 %

Mass of wet sample & tare 583.10 g Max Head 40.09 cm Mass of wet sample & tare 693.70 g

Mass of dry sample & tare 461.90 g Min Head 39.39 cm Mass of dry sample & tare 558.90 g

Mass of tare 0.00 g Maximum Gradient 5.72 Mass of tare 97.00 g

% Moisture 26.2 Minimum Gradient 5.62 % Moisture 29.2

TIME FUNCTION ∆ t Gradient Temp. PERMEABILITY (cm/sec) Note:  Deaired Water Used for Permeability Test.

DATE HOUR MIN (sec) Tx( 
o
C ) @ Tx RT @ 20 

o
C

07/24/12 7 0 - 5.72 27.0 - - -

07/24/12 7 10 600 5.62 27.0 3.47E-06 0.850 2.95E-06

07/24/12 7 20 600 5.62 27.0 3.50E-06 0.850 2.97E-06

07/24/12 7 30 600 5.72 27.0 3.47E-06 0.850 2.95E-06 *

07/24/12 7 40 600 5.62 27.0 3.47E-06 0.850 2.95E-06 *

07/24/12 7 50 600 5.72 27.0 3.47E-06 0.850 2.95E-06 *

07/24/12 8 0 600 5.72 27.0 3.44E-06 0.850 2.92E-06 *

Reported Average Hydraulic Conductivity* 2.9E-06 cm/sec

Flow pump ID # Balance ID # 1/6/7 Differential Pressure Transducer ID # 262

Thermometer ID # Oven ID # 14/15 Board Pressure Transducer  ID # 215

Syringe ID # Pore Pressure Transducer ID # 28

ASTM D 5084; Standard Test Method for Measurement of Hydraulic Conductivity of Saturated Porous

Moisture Content

0.57

40.09

245

377

0.56

244

0.57

0.56

0.56

40.090.57

Former North Plant MGP Site -ISS Treatability Study Mold

USCS

Materials Using a Flexible Wall Permeameter (Method D, Constant Rate of Flow)

13794/Composite Area A, B, C, D)-5-1 -

7

Moisture Content

Curing Age: 28 Days

DESCRIPTION

Tested By EB

Date 07/24/12

 (ASTM D2487;2488)

40.09

NA

39.39

NA39.39

39.39

40.09

REMARKS

Checked By

HeadREADING

(psi) (cm)

2088/6.0 1230-02-1

0.57

http://www.test-llc.com


TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233 Tested By

SOIL Fax: 770-923-8973 Date

TESTS, LLC Web: www.test-llc.com Checked By

Client Pr. # Lab. PR. #

Pr. Name S. Type

Sample ID Depth/Elev.

Subsample Add. Info

METHOD B

SAMPLE DATA WATER CONTENT DETERMINATION 
Initial Height, in 5.579 Mass of Wet Sample and Tare, g 1575.30

Initial Diameter, in 3.007 Mass of Dry Sample and Tare, g 1314.30

Height-to-Diameter Ratio 1.86 Mass of Tare, g 418.40

Area, in
2

7.10 Moisture, % 29.1

Volume, in
3

39.62

Mass of Sample, g 1160.80 Note 1: Water content was obtained after shear from partial sample.
Wet Density, pcf 111.6

Dry Density, pcf 86.4

Machine Speed, in/min 0.050

Strain rate, % / min 0.90

Load Cell ID # 11 Digital Caliper ID # 16

Compression Device ID # 10 Readout Device ID # 10

Balance ID # 1/7 Oven ID # 12/13/14

Maximum Load at Failure, lbf 350

Specimen Cross-sectional Area, in
2

7.10
Failure Code 3

Compressive Strength at Failure, psi 49

Conversion Factor for Height to Diameter Ratio 1.00

Reported Compressive Strength at Failure, psi 49

Failure Type:

Note 2: * - A conversion factor based on H/D=1.15 (C.F.-.908 as 100% and add. correction per ASTM C42)

Cone and Shear

REMARKS

USCS (ASTM D2487: D2488)

DESCRIPTION

2 Curing Age: 7 Days

TEST DATA

       Failure Sketch

ASTM D 1633: Standard Test Methods for Compressive Strength of Molded Soil-Cement Cylinders

13794/Composite Area A, B, C, D)-5-1 -

RI

07/03/12

Former North Plant MGP Site -ISS Treatability Study Mold

2088/6.0 1230-02-1

http://www.test-llc.com


TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233 Tested By

SOIL Fax: 770-923-8973 Date

TESTS, LLC Web: www.test-llc.com Checked By

Client Pr. # Lab. PR. #

Pr. Name S. Type

Sample ID Depth/Elev.

Subsample Add. Info

METHOD B

SAMPLE DATA WATER CONTENT DETERMINATION 
Initial Height, in 5.593 Mass of Wet Sample and Tare, g 1354.30

Initial Diameter, in 3.009 Mass of Dry Sample and Tare, g 1089.30

Height-to-Diameter Ratio 1.86 Mass of Tare, g 203.60

Area, in
2

7.11 Moisture, % 29.9

Volume, in
3

39.77

Mass of Sample, g 1153.00 Note 1: Water content was obtained after shear from partial sample.
Wet Density, pcf 110.4

Dry Density, pcf 85.0

Machine Speed, in/min 0.050

Strain rate, % / min 0.89

Load Cell ID # 11 Digital Caliper ID # 16

Compression Device ID # 10 Readout Device ID # 10

Balance ID # 1/7 Oven ID # 12/13/14

Maximum Load at Failure, lbf 401

Specimen Cross-sectional Area, in
2

7.11
Failure Code 3

Compressive Strength at Failure, psi 56

Conversion Factor for Height to Diameter Ratio 1.00

Reported Compressive Strength at Failure, psi 56

Failure Type:

RI

07/10/12

Former North Plant MGP Site -ISS Treatability Study Mold

2088/6.0 1230-02-1

13794/Composite Area A, B, C, D)-5-1 -

3 Curing Age: 14 Days

TEST DATA

       Failure Sketch

ASTM D 1633: Standard Test Methods for Compressive Strength of Molded Soil-Cement Cylinders

Cone and Shear

Note 2: * - A conversion factor based on H/D=1.15 (C.F.-.908 as 100% and add. correction per ASTM C42)

REMARKS

USCS (ASTM D2487: D2488)

DESCRIPTION

http://www.test-llc.com


TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233 Tested By

SOIL Fax: 770-923-8973 Date

TESTS, LLC Web: www.test-llc.com Checked By

Client Pr. # Lab. PR. #

Pr. Name S. Type

Sample ID Depth/Elev.

Subsample Add. Info

METHOD B

SAMPLE DATA WATER CONTENT DETERMINATION 
Initial Height, in 5.614 Mass of Wet Sample and Tare, g 1352.60

Initial Diameter, in 3.010 Mass of Dry Sample and Tare, g 1095.50

Height-to-Diameter Ratio 1.87 Mass of Tare, g 203.50

Area, in
2

7.12 Moisture, % 28.8

Volume, in
3

39.95

Mass of Sample, g 1152.00 Note 1: Water content was obtained after shear from partial sample.
Wet Density, pcf 109.9

Dry Density, pcf 85.2

Machine Speed, in/min 0.050

Strain rate, % / min 0.89

Load Cell ID # 11 Digital Caliper ID # 16

Compression Device ID # 10 Readout Device ID # 10

Balance ID # 1/7 Oven ID # 12/13/14

Maximum Load at Failure, lbf 511

Specimen Cross-sectional Area, in
2

7.12
Failure Code 3

Compressive Strength at Failure, psi 72

Conversion Factor for Height to Diameter Ratio 1.00

Reported Compressive Strength at Failure, psi 72

Failure Type:

RI

07/24/12

Former North Plant MGP Site -ISS Treatability Study Mold

2088/6.0 1230-02-1

13794/Composite Area A, B, C, D)-5-1 -

4 Curing Age: 28 Days

TEST DATA

       Failure Sketch

ASTM D 1633: Standard Test Methods for Compressive Strength of Molded Soil-Cement Cylinders

Cone and Shear

Note 2: * - A conversion factor based on H/D=1.15 (C.F.-.908 as 100% and add. correction per ASTM C42)

REMARKS

USCS (ASTM D2487: D2488)

DESCRIPTION

http://www.test-llc.com


TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233

SOIL Fax: 770-923-8973

TESTS, LLC Web: www.test-llc.com

Client Pr. # Lab. PR. #

Pr. Name S. Type

Sample ID Depth/Elev.

Subsample Add. Info

Initial Sample Data (Before Test) Test Data Final Data (After Test)
Height 2.851 in 7.24 cm Speed 7

Diameter 3.019 in 7.67 cm Board Number 7 Average Height of Sample 2.845 in 7.23 cm

Area 7.16 in
2

46.18 cm
2

Cell Number 12 Average Diameter of Sample 3.015 in 7.66 cm

Volume 334.44 cm
3

0.0118 ft
3

Flow Pump Number 2B Area 7.14 in
2

46.06 cm
2

Mass 597.70 g 1.32 lb Flow Pump Rate 1.79E-03 cm
3
/sec Volume 332.85 cm

3
0.0118 ft

3
Dry Density 88.2 pcf

Specific Gravity 2.575 (Assumed) B - Value 0.95 Mass 613.10 g 1.35 lb Vol. of Voids 150.22 cm
3

Dry Density 87.6 pcf Cell Pressure 105.0 psi Vol. of Solids 182.63 cm
3

Back Pressure 90.0 psi Void Ratio 0.82

Confining (Effective) Pressure 15.0 psi Saturation 95.1 %

Mass of wet sample & tare 597.70 g Max Head 47.13 cm Mass of wet sample & tare 680.80 g

Mass of dry sample & tare 469.50 g Min Head 45.72 cm Mass of dry sample & tare 538.20 g

Mass of tare 0.00 g Maximum Gradient 6.52 Mass of tare 68.70 g

% Moisture 27.3 Minimum Gradient 6.33 % Moisture 30.4

TIME FUNCTION ∆ t Gradient Temp. PERMEABILITY (cm/sec) Note:  Deaired Water Used for Permeability Test.

DATE HOUR MIN (sec) Tx( 
o
C ) @ Tx RT @ 20 

o
C

07/03/12 6 30 - 6.42 27.0 - - -

07/03/12 6 40 600 6.33 27.0 6.10E-06 0.850 5.19E-06

07/03/12 6 50 600 6.33 27.0 6.15E-06 0.850 5.23E-06

07/03/12 7 0 600 6.52 27.0 6.06E-06 0.850 5.15E-06 *

07/03/12 7 10 600 6.33 27.0 6.06E-06 0.850 5.15E-06 *

07/03/12 7 20 600 6.52 27.0 6.06E-06 0.850 5.15E-06 *

07/03/12 7 30 600 6.42 27.0 6.01E-06 0.850 5.11E-06 *

Reported Average Hydraulic Conductivity* 5.1E-06 cm/sec

Flow pump ID # Balance ID # 1/6/7 Differential Pressure Transducer ID # 263

Thermometer ID # Oven ID # 14/15 Board Pressure Transducer  ID # 215

Syringe ID # Pore Pressure Transducer ID # 28

13794/Composite Area A, B, C, D)-7-1 -

5

47.13

Moisture Content

(cm)

READING

(psi)

0.67

0.66

2088/6.0 1230-02-1

246

377

0.65

244

Former North Plant MGP Site -ISS Treatability Study Mold

USCS

0.66

0.67

0.65

0.65

Materials Using a Flexible Wall Permeameter (Method D, Constant Rate of Flow)

46.42

47.13

Tested By EB

Date 07/03/12

46.42

NA

45.72

REMARKS

NA45.72

45.72

Checked By

 (ASTM D2487;2488)

Curing Age: 7 Days

DESCRIPTION

ASTM D 5084; Standard Test Method for Measurement of Hydraulic Conductivity of Saturated Porous

Moisture Content

Head

http://www.test-llc.com


TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233

SOIL Fax: 770-923-8973

TESTS, LLC Web: www.test-llc.com

Client Pr. # Lab. PR. #

Pr. Name S. Type

Sample ID Depth/Elev.

Subsample Add. Info

Initial Sample Data (Before Test) Test Data Final Data (After Test)
Height 2.750 in 6.99 cm Speed 7

Diameter 3.002 in 7.63 cm Board Number 7 Average Height of Sample 2.740 in 6.96 cm

Area 7.08 in
2

45.66 cm
2

Cell Number 12 Average Diameter of Sample 3.012 in 7.65 cm

Volume 318.97 cm
3

0.0113 ft
3

Flow Pump Number 2B Area 7.13 in
2

45.97 cm
2

Mass 574.40 g 1.27 lb Flow Pump Rate 1.79E-03 cm
3
/sec Volume 319.93 cm

3
0.0113 ft

3
Dry Density 87.4 pcf

Specific Gravity 2.575 (Assumed) B - Value 0.95 Mass 587.10 g 1.29 lb Vol. of Voids 145.85 cm
3

Dry Density 87.6 pcf Cell Pressure 105.0 psi Vol. of Solids 174.08 cm
3

Back Pressure 90.0 psi Void Ratio 0.84

Confining (Effective) Pressure 15.0 psi Saturation 95.2 %

Mass of wet sample & tare 574.40 g Max Head 70.34 cm Mass of wet sample & tare 690.70 g

Mass of dry sample & tare 447.80 g Min Head 68.23 cm Mass of dry sample & tare 552.00 g

Mass of tare 0.00 g Maximum Gradient 10.11 Mass of tare 104.20 g

% Moisture 28.3 Minimum Gradient 9.80 % Moisture 31.0

TIME FUNCTION ∆ t Gradient Temp. PERMEABILITY (cm/sec) Note:  Deaired Water Used for Permeability Test.

DATE HOUR MIN (sec) Tx( 
o
C ) @ Tx RT @ 20 

o
C

07/10/12 7 0 - 9.90 27.0 - - -

07/10/12 7 10 600 9.80 27.0 3.96E-06 0.850 3.36E-06

07/10/12 7 20 600 9.80 27.0 3.98E-06 0.850 3.38E-06

07/10/12 7 30 600 9.90 27.0 3.96E-06 0.850 3.36E-06 *

07/10/12 7 40 600 10.11 27.0 3.90E-06 0.850 3.31E-06 *

07/10/12 7 50 600 10.01 27.0 3.88E-06 0.850 3.30E-06 *

07/10/12 8 0 600 9.90 27.0 3.92E-06 0.850 3.33E-06 *

Reported Average Hydraulic Conductivity* 3.3E-06 cm/sec

Flow pump ID # Balance ID # 1/6/7 Differential Pressure Transducer ID # 263

Thermometer ID # Oven ID # 14/15 Board Pressure Transducer  ID # 215

Syringe ID # Pore Pressure Transducer ID # 28

Former North Plant MGP Site -ISS Treatability Study

Checked By

2088/6.0 1230-02-1

Mold

68.93

13794/Composite Area A, B, C, D)-7-1

ASTM D 5084; Standard Test Method for Measurement of Hydraulic Conductivity of Saturated Porous

Moisture Content

(cm)

READING

-

246

377

1.00

244

0.98

0.99

0.98

70.34

69.64

68.93

0.97

0.97

 (ASTM D2487;2488)

REMARKS

NA

Tested By EB

Date 07/10/12

6 Curing Age: 14 Days

0.98

DESCRIPTION

Moisture Content

Head

USCS

(psi)

Materials Using a Flexible Wall Permeameter (Method D, Constant Rate of Flow)

68.93

68.23

68.23

NA

http://www.test-llc.com


TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233

SOIL Fax: 770-923-8973

TESTS, LLC Web: www.test-llc.com

Client Pr. # Lab. PR. #

Pr. Name S. Type

Sample ID Depth/Elev.

Subsample Add. Info

Initial Sample Data (Before Test) Test Data Final Data (After Test)
Height 2.812 in 7.14 cm Speed 8

Diameter 3.006 in 7.64 cm Board Number 8 Average Height of Sample 2.810 in 7.14 cm

Area 7.10 in
2

45.79 cm
2

Cell Number 19 Average Diameter of Sample 3.002 in 7.63 cm

Volume 327.03 cm
3

0.0115 ft
3

Flow Pump Number 2B Area 7.08 in
2

45.66 cm
2

Mass 582.40 g 1.28 lb Flow Pump Rate 8.96E-04 cm
3
/sec Volume 325.93 cm

3
0.0115 ft

3
Dry Density 87.3 pcf

Specific Gravity 2.575 (Assumed) B - Value 0.95 Mass 599.00 g 1.32 lb Vol. of Voids 148.89 cm
3

Dry Density 86.8 pcf Cell Pressure 105.0 psi Vol. of Solids 177.03 cm
3

Back Pressure 90.0 psi Void Ratio 0.84

Confining (Effective) Pressure 15.0 psi Saturation 96.1 %

Mass of wet sample & tare 582.40 g Max Head 59.09 cm Mass of wet sample & tare 692.40 g

Mass of dry sample & tare 455.10 g Min Head 58.38 cm Mass of dry sample & tare 549.50 g

Mass of tare 0.00 g Maximum Gradient 8.28 Mass of tare 94.40 g

% Moisture 28.0 Minimum Gradient 8.18 % Moisture 31.4

TIME FUNCTION ∆ t Gradient Temp. PERMEABILITY (cm/sec) Note:  Deaired Water Used for Permeability Test.

DATE HOUR MIN (sec) Tx( 
o
C ) @ Tx RT @ 20 

o
C

07/24/12 7 0 - 8.28 27.0 - - -

07/24/12 7 10 600 8.18 27.0 2.38E-06 0.850 2.03E-06

07/24/12 7 20 600 8.18 27.0 2.40E-06 0.850 2.04E-06

07/24/12 7 30 600 8.28 27.0 2.38E-06 0.850 2.03E-06 *

07/24/12 7 40 600 8.28 27.0 2.37E-06 0.850 2.02E-06 *

07/24/12 7 50 600 8.28 27.0 2.37E-06 0.850 2.02E-06 *

07/24/12 8 0 600 8.28 27.0 2.37E-06 0.850 2.02E-06 *

Reported Average Hydraulic Conductivity* 2.0E-06 cm/sec

Flow pump ID # Balance ID # 1/6/7 Differential Pressure Transducer ID # 263

Thermometer ID # Oven ID # 14/15 Board Pressure Transducer  ID # 215

Syringe ID # Pore Pressure Transducer ID # 28

13794/Composite Area A, B, C, D)-7-1 -

7

59.09

Moisture Content

(cm)

READING

(psi)

0.84

0.84

2088/6.0 1230-02-1

246

377

0.84

244

Former North Plant MGP Site -ISS Treatability Study Mold

USCS

0.84

0.84

0.83

0.83

Materials Using a Flexible Wall Permeameter (Method D, Constant Rate of Flow)

59.09

59.09

Tested By EB

Date 07/24/12

59.09

NA

59.09

REMARKS

NA58.38

58.38

Checked By

 (ASTM D2487;2488)

Curing Age: 28 Days

DESCRIPTION

ASTM D 5084; Standard Test Method for Measurement of Hydraulic Conductivity of Saturated Porous

Moisture Content

Head

http://www.test-llc.com


TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233 Tested By

SOIL Fax: 770-923-8973 Date

TESTS, LLC Web: www.test-llc.com Checked By

Client Pr. # Lab. PR. #

Pr. Name S. Type

Sample ID Depth/Elev.

Subsample Add. Info

METHOD B

SAMPLE DATA WATER CONTENT DETERMINATION 
Initial Height, in 5.627 Mass of Wet Sample and Tare, g 1421.00

Initial Diameter, in 3.008 Mass of Dry Sample and Tare, g 1148.10

Height-to-Diameter Ratio 1.87 Mass of Tare, g 261.20

Area, in
2

7.11 Moisture, % 30.8

Volume, in
3

39.99

Mass of Sample, g 1163.60 Note 1: Water content was obtained after shear from partial sample.
Wet Density, pcf 110.9

Dry Density, pcf 84.7

Machine Speed, in/min 0.050

Strain rate, % / min 0.89

Load Cell ID # 11 Digital Caliper ID # 16

Compression Device ID # 10 Readout Device ID # 10

Balance ID # 1/7 Oven ID # 12/13/14

Maximum Load at Failure, lbf 317

Specimen Cross-sectional Area, in
2

7.11
Failure Code 3

Compressive Strength at Failure, psi 45

Conversion Factor for Height to Diameter Ratio 1.00

Reported Compressive Strength at Failure, psi 45

Failure Type:

Note 2: * - A conversion factor based on H/D=1.15 (C.F.-.908 as 100% and add. correction per ASTM C42)

Cone and Shear

REMARKS

USCS (ASTM D2487: D2488)

DESCRIPTION

TEST DATA

       Failure Sketch

ASTM D 1633: Standard Test Methods for Compressive Strength of Molded Soil-Cement Cylinders

13794/Composite Area A, B, C, D)-7-1 -

2 Curing Age: 7 Days

RI

07/03/12

Former North Plant MGP Site -ISS Treatability Study Mold

2088/6.0 1230-02-1

http://www.test-llc.com


TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233 Tested By

SOIL Fax: 770-923-8973 Date

TESTS, LLC Web: www.test-llc.com Checked By

Client Pr. # Lab. PR. #

Pr. Name S. Type

Sample ID Depth/Elev.

Subsample Add. Info

METHOD B

SAMPLE DATA WATER CONTENT DETERMINATION 
Initial Height, in 5.630 Mass of Wet Sample and Tare, g 1374.40

Initial Diameter, in 3.003 Mass of Dry Sample and Tare, g 1102.00

Height-to-Diameter Ratio 1.87 Mass of Tare, g 204.80

Area, in
2

7.08 Moisture, % 30.4

Volume, in
3

39.88

Mass of Sample, g 1171.60 Note 1: Water content was obtained after shear from partial sample.
Wet Density, pcf 111.9

Dry Density, pcf 85.8

Machine Speed, in/min 0.050

Strain rate, % / min 0.89

Load Cell ID # 11 Digital Caliper ID # 16

Compression Device ID # 10 Readout Device ID # 10

Balance ID # 1/7 Oven ID # 12/13/14

Maximum Load at Failure, lbf 387

Specimen Cross-sectional Area, in
2

7.08
Failure Code 3

Compressive Strength at Failure, psi 55

Conversion Factor for Height to Diameter Ratio 1.00

Reported Compressive Strength at Failure, psi 55

Failure Type:

RI

07/10/12

Former North Plant MGP Site -ISS Treatability Study Mold

2088/6.0 1230-02-1

13794/Composite Area A, B, C, D)-7-1 -

3 Curing Age: 14 Days

TEST DATA

       Failure Sketch

ASTM D 1633: Standard Test Methods for Compressive Strength of Molded Soil-Cement Cylinders

Cone and Shear

Note 2: * - A conversion factor based on H/D=1.15 (C.F.-.908 as 100% and add. correction per ASTM C42)

REMARKS

USCS (ASTM D2487: D2488)

DESCRIPTION

http://www.test-llc.com


TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233 Tested By

SOIL Fax: 770-923-8973 Date

TESTS, LLC Web: www.test-llc.com Checked By

Client Pr. # Lab. PR. #

Pr. Name S. Type

Sample ID Depth/Elev.

Subsample Add. Info

METHOD B

SAMPLE DATA WATER CONTENT DETERMINATION 
Initial Height, in 5.677 Mass of Wet Sample and Tare, g 1373.00

Initial Diameter, in 3.011 Mass of Dry Sample and Tare, g 1107.80

Height-to-Diameter Ratio 1.89 Mass of Tare, g 207.10

Area, in
2

7.12 Moisture, % 29.4

Volume, in
3

40.42

Mass of Sample, g 1168.80 Note 1: Water content was obtained after shear from partial sample.
Wet Density, pcf 110.1

Dry Density, pcf 85.1

Machine Speed, in/min 0.050

Strain rate, % / min 0.88

Load Cell ID # 11 Digital Caliper ID # 16

Compression Device ID # 10 Readout Device ID # 10

Balance ID # 1/7 Oven ID # 12/13/14

Maximum Load at Failure, lbf 480

Specimen Cross-sectional Area, in
2

7.12
Failure Code 3

Compressive Strength at Failure, psi 67

Conversion Factor for Height to Diameter Ratio 1.00

Reported Compressive Strength at Failure, psi 67

Failure Type:

RI

07/24/12

Former North Plant MGP Site -ISS Treatability Study Mold

2088/6.0 1230-02-1

13794/Composite Area A, B, C, D)-7-1 -

4 Curing Age: 28 Days

TEST DATA

       Failure Sketch

ASTM D 1633: Standard Test Methods for Compressive Strength of Molded Soil-Cement Cylinders

Cone and Shear

Note 2: * - A conversion factor based on H/D=1.15 (C.F.-.908 as 100% and add. correction per ASTM C42)

REMARKS

USCS (ASTM D2487: D2488)

DESCRIPTION

http://www.test-llc.com


TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233

SOIL Fax: 770-923-8973

TESTS, LLC Web: www.test-llc.com

Client Pr. # Lab. PR. #

Pr. Name S. Type

Sample ID Depth/Elev.

Subsample Add. Info

Initial Sample Data (Before Test) Test Data Final Data (After Test)
Height 2.909 in 7.39 cm Speed 13

Diameter 3.015 in 7.66 cm Board Number 9 Average Height of Sample 2.901 in 7.37 cm

Area 7.14 in
2

46.06 cm
2

Cell Number 9 Average Diameter of Sample 2.998 in 7.61 cm

Volume 340.34 cm
3

0.0120 ft
3

Flow Pump Number 2A Area 7.06 in
2

45.54 cm
2

Mass 603.50 g 1.33 lb Flow Pump Rate 2.80E-05 cm
3
/sec Volume 335.58 cm

3
0.0119 ft

3
Dry Density 87.9 pcf

Specific Gravity 2.575 (Assumed) B - Value 0.95 Mass 617.20 g 1.36 lb Vol. of Voids 151.99 cm
3

Dry Density 86.5 pcf Cell Pressure 105.0 psi Vol. of Solids 183.59 cm
3

Back Pressure 90.0 psi Void Ratio 0.83

Confining (Effective) Pressure 15.0 psi Saturation 95.0 %

Mass of wet sample & tare 603.50 g Max Head 189.92 cm Mass of wet sample & tare 711.80 g

Mass of dry sample & tare 471.60 g Min Head 189.21 cm Mass of dry sample & tare 567.70 g

Mass of tare 0.00 g Maximum Gradient 25.77 Mass of tare 96.10 g

% Moisture 28.0 Minimum Gradient 25.68 % Moisture 30.6

TIME FUNCTION ∆ t Gradient Temp. PERMEABILITY (cm/sec) Note:  Deaired Water Used for Permeability Test.

DATE HOUR MIN (sec) Tx( 
o
C ) @ Tx RT @ 20 

o
C

07/27/12 10 0 - 25.77 27.0 - - -

07/27/12 10 10 600 25.68 27.0 2.39E-08 0.850 2.03E-08

07/27/12 10 20 600 25.68 27.0 2.39E-08 0.850 2.04E-08

07/27/12 10 30 600 25.77 27.0 2.39E-08 0.850 2.03E-08 *

07/27/12 10 40 600 25.68 27.0 2.39E-08 0.850 2.03E-08 *

07/27/12 10 50 600 25.77 27.0 2.39E-08 0.850 2.03E-08 *

07/27/12 11 0 600 25.77 27.0 2.39E-08 0.850 2.03E-08 *

Reported Average Hydraulic Conductivity* 2.0E-08 cm/sec

Flow pump ID # Balance ID # 1/6/7 Differential Pressure Transducer ID # 262

Thermometer ID # Oven ID # 14/15 Board Pressure Transducer  ID # 216

Syringe ID # Pore Pressure Transducer ID # 28

13794/Composite Area A, B, C, D)-8-1 -

7

189.92

Moisture Content

(cm)

READING

(psi)

2.70

2.70

245

377

2.69

244

Former North Plant MGP Site -ISS Treatability Study Mold

USCS

2.70

189.92

189.922.70

2.69

2.69

Materials Using a Flexible Wall Permeameter (Method D, Constant Rate of Flow)

Tested By EB

Date 07/27/12

2088/6.0 1230-02-1

Checked By

 (ASTM D2487;2488)

189.92

NA

189.21

REMARKS

NA189.21

Curing Age: 29 Days

189.21

DESCRIPTION

ASTM D 5084; Standard Test Method for Measurement of Hydraulic Conductivity of Saturated Porous

Moisture Content

Head

http://www.test-llc.com


TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233 Tested By

SOIL Fax: 770-923-8973 Date

TESTS, LLC Web: www.test-llc.com Checked By

Client Pr. # Lab. PR. #

Pr. Name S. Type

Sample ID Depth/Elev.

Subsample Add. Info

METHOD B

SAMPLE DATA WATER CONTENT DETERMINATION 
Initial Height, in 5.602 Mass of Wet Sample and Tare, g 1484.10

Initial Diameter, in 3.012 Mass of Dry Sample and Tare, g 1221.40

Height-to-Diameter Ratio 1.86 Mass of Tare, g 331.80

Area, in
2

7.13 Moisture, % 29.5

Volume, in
3

39.92

Mass of Sample, g 1156.60 Note 1: Water content was obtained after shear from partial sample.
Wet Density, pcf 110.4

Dry Density, pcf 85.2

Machine Speed, in/min 0.050

Strain rate, % / min 0.89

Load Cell ID # 11 Digital Caliper ID # 16

Compression Device ID # 10 Readout Device ID # 10

Balance ID # 1/7 Oven ID # 12/13/14

Maximum Load at Failure, lbf 1691

Specimen Cross-sectional Area, in
2

7.13
Failure Code 3

Compressive Strength at Failure, psi 237

Conversion Factor for Height to Diameter Ratio 1.00

Reported Compressive Strength at Failure, psi 237

Failure Type:

RI

07/27/12

Former North Plant MGP Site -ISS Treatability Study Mold

2088/6.0 1230-02-1

13794/Composite Area A, B, C, D)-8-1 -

4 Curing Age: 29 Days

TEST DATA

       Failure Sketch

ASTM D 1633: Standard Test Methods for Compressive Strength of Molded Soil-Cement Cylinders

Cone and Shear

Note 2: * - A conversion factor based on H/D=1.15 (C.F.-.908 as 100% and add. correction per ASTM C42)

REMARKS

USCS (ASTM D2487: D2488)

DESCRIPTION

http://www.test-llc.com


TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233

SOIL Fax: 770-923-8973

TESTS, LLC Web: www.test-llc.com

Client Pr. # Lab. PR. #

Pr. Name S. Type

Sample ID Depth/Elev.

Subsample Add. Info

Initial Sample Data (Before Test) Test Data Final Data (After Test)
Height 2.748 in 6.98 cm Speed 12

Diameter 3.007 in 7.64 cm Board Number 7 Average Height of Sample 2.745 in 6.97 cm

Area 7.10 in
2

45.82 cm
2

Cell Number 10 Average Diameter of Sample 3.002 in 7.63 cm

Volume 319.80 cm
3

0.0113 ft
3

Flow Pump Number 2B Area 7.08 in
2

45.66 cm
2

Mass 578.80 g 1.28 lb Flow Pump Rate 5.60E-05 cm
3
/sec Volume 318.39 cm

3
0.0112 ft

3
Dry Density 89.4 pcf

Specific Gravity 2.575 (Assumed) B - Value 0.95 Mass 593.50 g 1.31 lb Vol. of Voids 141.18 cm
3

Dry Density 88.9 pcf Cell Pressure 105.0 psi Vol. of Solids 177.21 cm
3

Back Pressure 90.0 psi Void Ratio 0.80

Confining (Effective) Pressure 15.0 psi Saturation 97.2 %

Mass of wet sample & tare 578.80 g Max Head 80.89 cm Mass of wet sample & tare 709.30 g

Mass of dry sample & tare 455.70 g Min Head 80.19 cm Mass of dry sample & tare 572.30 g

Mass of tare 0.00 g Maximum Gradient 11.60 Mass of tare 116.60 g

% Moisture 27.0 Minimum Gradient 11.50 % Moisture 30.1

TIME FUNCTION ∆ t Gradient Temp. PERMEABILITY (cm/sec) Note:  Deaired Water Used for Permeability Test.

DATE HOUR MIN (sec) Tx( 
o
C ) @ Tx RT @ 20 

o
C

07/05/12 7 0 - 11.60 27.0 - - -

07/05/12 7 10 600 11.50 27.0 1.06E-07 0.850 9.03E-08

07/05/12 7 20 600 11.50 27.0 1.07E-07 0.850 9.07E-08

07/05/12 7 30 600 11.60 27.0 1.06E-07 0.850 9.03E-08 *

07/05/12 7 40 600 11.50 27.0 1.06E-07 0.850 9.03E-08 *

07/05/12 7 50 600 11.50 27.0 1.07E-07 0.850 9.07E-08 *

07/05/12 8 0 600 11.60 27.0 1.06E-07 0.850 9.03E-08 *

Reported Average Hydraulic Conductivity* 9.0E-08 cm/sec

Flow pump ID # Balance ID # 1/6/7 Differential Pressure Transducer ID # 263

Thermometer ID # Oven ID # 14/15 Board Pressure Transducer  ID # 215

Syringe ID # Pore Pressure Transducer ID # 28246

377

1.14

244

1.15

1.15

Curing Age: 7 Days

DESCRIPTION

ASTM D 5084; Standard Test Method for Measurement of Hydraulic Conductivity of Saturated Porous

Moisture Content

HeadREADING

(psi)

80.191.14

1.14

1.14

80.891.15

Former North Plant MGP Site -ISS Treatability Study Mold

USCS

Materials Using a Flexible Wall Permeameter (Method D, Constant Rate of Flow)

13794/Composite Area A, B, C, D)-9-1 -

5

Moisture Content

(cm)

80.89

2088/6.0 1230-02-1

Checked By

Tested By EB

Date 07/05/12

 (ASTM D2487;2488)

80.89

NA

80.19

REMARKS

NA80.19

80.19

http://www.test-llc.com


TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233

SOIL Fax: 770-923-8973

TESTS, LLC Web: www.test-llc.com

Client Pr. # Lab. PR. #

Pr. Name S. Type

Sample ID Depth/Elev.

Subsample Add. Info

Initial Sample Data (Before Test) Test Data Final Data (After Test)
Height 2.875 in 7.30 cm Speed 13

Diameter 3.012 in 7.65 cm Board Number 2 Average Height of Sample 2.850 in 7.24 cm

Area 7.13 in
2

45.97 cm
2

Cell Number 12 Average Diameter of Sample 3.005 in 7.63 cm

Volume 335.69 cm
3

0.0119 ft
3

Flow Pump Number 1A Area 7.09 in
2

45.76 cm
2

Mass 589.80 g 1.30 lb Flow Pump Rate 2.80E-05 cm
3
/sec Volume 331.23 cm

3
0.0117 ft

3
Dry Density 86.0 pcf

Specific Gravity 2.575 (Assumed) B - Value 0.95 Mass 603.40 g 1.33 lb Vol. of Voids 153.95 cm
3

Dry Density 84.7 pcf Cell Pressure 105.0 psi Vol. of Solids 177.27 cm
3

Back Pressure 90.0 psi Void Ratio 0.87

Confining (Effective) Pressure 15.0 psi Saturation 95.4 %

Mass of wet sample & tare 589.80 g Max Head 151.23 cm Mass of wet sample & tare 669.50 g

Mass of dry sample & tare 455.80 g Min Head 150.53 cm Mass of dry sample & tare 522.80 g

Mass of tare 0.00 g Maximum Gradient 20.89 Mass of tare 67.00 g

% Moisture 29.4 Minimum Gradient 20.79 % Moisture 32.2

TIME FUNCTION ∆ t Gradient Temp. PERMEABILITY (cm/sec) Note:  Deaired Water Used for Permeability Test.

DATE HOUR MIN (sec) Tx( 
o
C ) @ Tx RT @ 20 

o
C

07/12/12 7 0 - 20.89 27.0 - - -

07/12/12 7 10 600 20.82 27.0 2.93E-08 0.850 2.49E-08

07/12/12 7 20 600 20.79 27.0 2.94E-08 0.850 2.50E-08

07/12/12 7 30 600 20.89 27.0 2.94E-08 0.850 2.50E-08 *

07/12/12 7 40 600 20.79 27.0 2.94E-08 0.850 2.50E-08 *

07/12/12 7 50 600 20.89 27.0 2.94E-08 0.850 2.50E-08 *

07/12/12 8 0 600 20.89 27.0 2.93E-08 0.850 2.49E-08 *

Reported Average Hydraulic Conductivity* 2.5E-08 cm/sec

Flow pump ID # Balance ID # 1/6/7 Differential Pressure Transducer ID # 24/25

Thermometer ID # Oven ID # 14/15 Board Pressure Transducer  ID # 64

Syringe ID # Pore Pressure Transducer ID # 26/27

150.53

151.23

151.23

13794/Composite Area A, B, C, D)-9-1

ASTM D 5084; Standard Test Method for Measurement of Hydraulic Conductivity of Saturated Porous

Moisture Content

(cm)

READING

(psi)

Materials Using a Flexible Wall Permeameter (Method D, Constant Rate of Flow)

-

6 Curing Age: 14 Days

Tested By EB

Date 07/12/12

Former North Plant MGP Site -ISS Treatability Study Mold

Checked By

2088/6.0 1230-02-1

140

377

2.14

22

2.15

2.15

 (ASTM D2487;2488)

REMARKS

NA

2.15

150.53

150.74

NA USCS

Moisture Content

Head

151.23

2.14

2.14

151.232.15

DESCRIPTION

http://www.test-llc.com


TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233

SOIL Fax: 770-923-8973

TESTS, LLC Web: www.test-llc.com

Client Pr. # Lab. PR. #

Pr. Name S. Type

Sample ID Depth/Elev.

Subsample Add. Info

Initial Sample Data (Before Test) Test Data Final Data (After Test)
Height 2.835 in 7.20 cm Speed 14

Diameter 3.008 in 7.64 cm Board Number 6 Average Height of Sample 2.825 in 7.18 cm

Area 7.11 in
2

45.85 cm
2

Cell Number 9 Average Diameter of Sample 2.995 in 7.61 cm

Volume 330.14 cm
3

0.0117 ft
3

Flow Pump Number 2A Area 7.05 in
2

45.45 cm
2

Mass 592.50 g 1.31 lb Flow Pump Rate 1.40E-05 cm
3
/sec Volume 326.14 cm

3
0.0115 ft

3
Dry Density 89.1 pcf

Specific Gravity 2.575 (Assumed) B - Value 0.95 Mass 603.90 g 1.33 lb Vol. of Voids 145.34 cm
3

Dry Density 87.9 pcf Cell Pressure 105.0 psi Vol. of Solids 180.80 cm
3

Back Pressure 90.0 psi Void Ratio 0.80

Confining (Effective) Pressure 15.0 psi Saturation 95.2 %

Mass of wet sample & tare 592.50 g Max Head 128.72 cm Mass of wet sample & tare 693.80 g

Mass of dry sample & tare 465.10 g Min Head 128.02 cm Mass of dry sample & tare 555.60 g

Mass of tare 0.00 g Maximum Gradient 17.94 Mass of tare 90.50 g

% Moisture 27.4 Minimum Gradient 17.84 % Moisture 29.7

TIME FUNCTION ∆ t Gradient Temp. PERMEABILITY (cm/sec) Note:  Deaired Water Used for Permeability Test.

DATE HOUR MIN (sec) Tx( 
o
C ) @ Tx RT @ 20 

o
C

07/26/12 6 0 - 17.94 27.0 - - -

07/26/12 6 10 600 17.84 27.0 1.72E-08 0.850 1.46E-08

07/26/12 6 20 600 17.94 27.0 1.72E-08 0.850 1.46E-08

07/26/12 6 30 600 17.84 27.0 1.72E-08 0.850 1.46E-08 *

07/26/12 6 40 600 17.84 27.0 1.73E-08 0.850 1.47E-08 *

07/26/12 6 50 600 17.94 27.0 1.72E-08 0.850 1.46E-08 *

07/26/12 7 0 600 17.94 27.0 1.72E-08 0.850 1.46E-08 *

Reported Average Hydraulic Conductivity* 1.5E-08 cm/sec

Flow pump ID # Balance ID # 1/6/7 Differential Pressure Transducer ID # 262

Thermometer ID # Oven ID # 14/15 Board Pressure Transducer  ID # 216

Syringe ID # Pore Pressure Transducer ID # 28245

377

1.82

244

1.83

1.83

Curing Age: 28 Days

DESCRIPTION

ASTM D 5084; Standard Test Method for Measurement of Hydraulic Conductivity of Saturated Porous

Moisture Content

HeadREADING

(psi)

128.721.83

1.82

1.83

128.021.82

Former North Plant MGP Site -ISS Treatability Study Mold

USCS

Materials Using a Flexible Wall Permeameter (Method D, Constant Rate of Flow)

13794/Composite Area A, B, C, D)-9-1 -

7

Moisture Content

(cm)

128.72

2088/6.0 1230-02-1

Checked By

Tested By EB

Date 07/26/12

 (ASTM D2487;2488)

128.72

NA

128.02

REMARKS

NA128.72

128.02

http://www.test-llc.com


TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233 Tested By

SOIL Fax: 770-923-8973 Date

TESTS, LLC Web: www.test-llc.com Checked By

Client Pr. # Lab. PR. #

Pr. Name S. Type

Sample ID Depth/Elev.

Subsample Add. Info

METHOD B

SAMPLE DATA WATER CONTENT DETERMINATION 
Initial Height, in 5.584 Mass of Wet Sample and Tare, g 1343.30

Initial Diameter, in 3.005 Mass of Dry Sample and Tare, g 1067.00

Height-to-Diameter Ratio 1.86 Mass of Tare, g 191.00

Area, in
2

7.09 Moisture, % 31.5

Volume, in
3

39.60

Mass of Sample, g 1152.70 Note 1: Water content was obtained after shear from partial sample.
Wet Density, pcf 110.9

Dry Density, pcf 84.3

Machine Speed, in/min 0.050

Strain rate, % / min 0.90

Load Cell ID # 11 Digital Caliper ID # 16

Compression Device ID # 10 Readout Device ID # 10

Balance ID # 1/7 Oven ID # 12/13/14

Maximum Load at Failure, lbf 914

Specimen Cross-sectional Area, in
2

7.09
Failure Code 3

Compressive Strength at Failure, psi 129

Conversion Factor for Height to Diameter Ratio 1.00

Reported Compressive Strength at Failure, psi 129

Failure Type:

Note 2: * - A conversion factor based on H/D=1.15 (C.F.-.908 as 100% and add. correction per ASTM C42)

Cone and Shear

REMARKS

2 Curing Age: 7 Days

TEST DATA

       Failure Sketch

ASTM D 1633: Standard Test Methods for Compressive Strength of Molded Soil-Cement Cylinders

USCS (ASTM D2487: D2488)

DESCRIPTION

13794/Composite Area A, B, C, D)-9-1 -

RI

07/05/12

Former North Plant MGP Site -ISS Treatability Study Mold

2088/6.0 1230-02-1

http://www.test-llc.com


TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233 Tested By

SOIL Fax: 770-923-8973 Date

TESTS, LLC Web: www.test-llc.com Checked By

Client Pr. # Lab. PR. #

Pr. Name S. Type

Sample ID Depth/Elev.

Subsample Add. Info

METHOD B

SAMPLE DATA WATER CONTENT DETERMINATION 
Initial Height, in 5.634 Mass of Wet Sample and Tare, g 1375.10

Initial Diameter, in 3.002 Mass of Dry Sample and Tare, g 1102.10

Height-to-Diameter Ratio 1.88 Mass of Tare, g 207.00

Area, in
2

7.08 Moisture, % 30.5

Volume, in
3

39.88

Mass of Sample, g 1170.80 Note 1: Water content was obtained after shear from partial sample.
Wet Density, pcf 111.8

Dry Density, pcf 85.7

Machine Speed, in/min 0.050

Strain rate, % / min 0.89

Load Cell ID # 11 Digital Caliper ID # 16

Compression Device ID # 10 Readout Device ID # 10

Balance ID # 1/7 Oven ID # 12/13/14

Maximum Load at Failure, lbf 1531

Specimen Cross-sectional Area, in
2

7.08
Failure Code 3

Compressive Strength at Failure, psi 216

Conversion Factor for Height to Diameter Ratio 1.00

Reported Compressive Strength at Failure, psi 216

Failure Type:

AV

07/12/12

Former North Plant MGP Site -ISS Treatability Study Mold

2088/6.0 1230-02-1

TEST DATA

       Failure Sketch

ASTM D 1633: Standard Test Methods for Compressive Strength of Molded Soil-Cement Cylinders

13794/Composite Area A, B, C, D)-9-1 -

3 Curing Age: 14 Days

Cone and Shear

Note 2: * - A conversion factor based on H/D=1.15 (C.F.-.908 as 100% and add. correction per ASTM C42)

REMARKS

USCS (ASTM D2487: D2488)

DESCRIPTION

http://www.test-llc.com


TIMELY 1874 Forge Street  Tucker, GA 30084

ENGINEERING Phone: 770-938-8233 Tested By

SOIL Fax: 770-923-8973 Date

TESTS, LLC Web: www.test-llc.com Checked By

Client Pr. # Lab. PR. #

Pr. Name S. Type

Sample ID Depth/Elev.

Subsample Add. Info

METHOD B

SAMPLE DATA WATER CONTENT DETERMINATION 
Initial Height, in 5.648 Mass of Wet Sample and Tare, g 1383.40

Initial Diameter, in 3.017 Mass of Dry Sample and Tare, g 1114.70

Height-to-Diameter Ratio 1.87 Mass of Tare, g 208.90

Area, in
2

7.15 Moisture, % 29.7

Volume, in
3

40.38

Mass of Sample, g 1177.00 Note 1: Water content was obtained after shear from partial sample.
Wet Density, pcf 111.0

Dry Density, pcf 85.6

Machine Speed, in/min 0.050

Strain rate, % / min 0.89

Load Cell ID # 11 Digital Caliper ID # 16

Compression Device ID # 10 Readout Device ID # 10

Balance ID # 1/7 Oven ID # 12/13/14

Maximum Load at Failure, lbf 2118

Specimen Cross-sectional Area, in
2

7.15
Failure Code 3

Compressive Strength at Failure, psi 296

Conversion Factor for Height to Diameter Ratio 1.00

Reported Compressive Strength at Failure, psi 296

Failure Type:

AV

07/26/12

Former North Plant MGP Site -ISS Treatability Study Mold

2088/6.0 1230-02-1

TEST DATA

       Failure Sketch

ASTM D 1633: Standard Test Methods for Compressive Strength of Molded Soil-Cement Cylinders

13794/Composite Area A, B, C, D)-9-1 -

4 Curing Age: 28 Days

Cone and Shear

Note 2: * - A conversion factor based on H/D=1.15 (C.F.-.908 as 100% and add. correction per ASTM C42)

REMARKS

USCS (ASTM D2487: D2488)

DESCRIPTION

http://www.test-llc.com


 
 
 
 
 
 
 
 

APPENDIX C 
 

WETLAND DELINEATION AND PERMITTING 
  



 

 

Mr. Joe Hmieleski May 23, 2012 
Lake County Stormwater Management Commission (2088/5.0) 
500 Winchester Road 
Suite 201 
Libertyville, IL 60048-1331 
 
RE: Request for Preliminary Wetland Jurisdictional Determination and Isolated Wetland Boundary Verification 
 
Dear Mr. Hmieleski: 
 
Natural Resource Technology, Inc. (NRT) is submitting this request for preliminary wetland jurisdictional 
determination and isolated wetland boundary verification on behalf of North Shore Gas Company (NSG), a 
subsidiary of Integrys Energy Group.  This request pertains to wetland delineation and permitting at a former 
manufactured gas plant (MGP) site at 849 Pershing Road, Waukegan, Illinois.  Integrys Business Support, LLC 
(IBS) manages the site for NSG.  Hey and Associates, Inc., a subconsultant to NRT, is assisting NRT with 
wetland delineation and permitting and has prepared the following enclosed documents: 
 

■ Request for Preliminary Wetland Jurisdictional Determination and/or Isolated Wetland Boundary 
Verification Form, signed by IBS on behalf of NSG. 

■ Wetland Determination Data Forms. 

■ Aerial Exhibit depicting the surveyed wetland boundaries and data point locations. 

Also enclosed is a check for the review fees associated with preliminary jurisdictional determination and boundary 
verification for the three identified wetlands. 
 
If you have questions, please contact me directly at (262) 522-1210 or Scott Kuykendall with Hey and Associates, 
Inc at (847) 740-0888. 
 
 
Sincerely, 
 
NATURAL RESOURCE TECHNOLOGY, INC. 
 

 
 
Glenn R. Luke 
Environmental Engineer 
 
Enclosures:  As Stated  
 
cc: Naren Prasad, Integrys Business Support, LLC (electronic pdf only) 

Scott Kuykendall, Hey and Associates, Inc (electronic pdf only) 

23713 W. PAUL ROAD, SUITE D 
PEWAUKEE, WI 53072 

(P) 262.523.9000 
(F) 262.523.9001 Environmental consultants 

WWW.NATURALRT.COM 



Date Requested: 

1101MWATR IIIAM..-Jn coe••111et1 

333-B PETERSON ROAD, LIBERTYVILLE, IL 60048 
Phone 847-918-5260/Fax 847-918-9826 

Revised March 7, 2008 

Request for Preliminary Wetland Jurisdictional Determination 
and/or Isolated Wetland Boundary Verification 

I May 17, 2012 Project Name: I NSG Former North Plant 
Property Address (enclose map, air 849 N Pershing Rd 
photo clearly indicating boundaries, Waukegan, IL 60085 
street, municipalit~ - -
Pin(s): I 0815300030 

Name & Address of Property Owner Name & Address of Requester (if not owner} 1 

Property Owner Naren M. Prasad, P.E. Name I Scott Kuykendall, CWS 027 
1 130 East Randolph Street, 22nd Floor Company Name 

j 
Address: Hey and Associates, Inc. 

City/State/Zip: Chicago, Illinois 60601 Address 26575 W . Commerce Drive, Suite 601 

Phone/Fax#: I 312-240-4569 City/State/Zip Volo, Illinois 60073 

Fax 312-240-4 725 Phone 84 7-7 40-0888 

Email Address: nm~rasad@integr:lsgroup.com Fax 847-740-2888 r Email Address I scottk@heyassoc.com 

--

--

1:8] Preliminary JD Checklist (check items enclosed) 1:8] Boundary Verification Checklist 2(check items enclosed) 

~ 

D 

D 
- · 

~ 

-- f--
~ Air Photo with Wetland Boundaries (Required). Flagged/Staked Wetland Boundaries (Required, except 

farmed wetlands shall not be flagged/staked). 
For Agricultural Land:3 NRCS Certified Wetland D For Agricultural Land 3

: NRCS Certified Wetland 
Determination (within last 5 years) or Farmed Determination (within last 5 years) or Farmed Wetland 
Wetland Determination Report by CWS Using Determination Report by CWS Using NRCS Procedures 
NRCS Procedures (Required). (Required). 

Wetland Determination Report (Recommended) ~ Air Photo with Wetland & Farmed Wetland Boundaries 
(Required). 

Data Point Locations & Data Sheets ~ Data Point Locations & Data Sheets (Required). 

(Recommended) D Wetland Determination Report (Recommended) 

Review fee listed below must be enclosed with this request form. Make check payab le to : Lake County 
Stormwater Management Commission (check all that apply). 

~ Preliminary JD 
~ Boundary Verification 

$720.00 for first wetland+ $180.00 each additional wetland 
$480.00 for first wetland+ $180.00 each additional wetland 

hereby grants the Lake County SMC and their agent's right-of-access to the subject property for the purpose of performing 
iminary JD and/or boundary verification. 

1 Ddte 

If requester is not the property owner(s), provide affidavit from owner(s) authorizing requester to seek this preliminary JD 
and/or boundary verification. 

2 SMC can only verify isolated wetlands/waters boundaries. Waters of the U.S. boundaries must be verified by U.S. Army Corps of 
Engineers (USAGE). 

3 "Agricultural Land" is land that has been farmed at least one year in the last five years. 

C:\Userslgluke\AppData\Locai\Microsoft\Windows\Temporary Internet Flles\Content.OuHook\TSLDI1DZ\12~130 LCSMC JD request form (for signature) NSG Former North Plant-Revised 
(3).doc 



WETLAND DETERMINATION DATA FORM- Midwest Region 

Project/Site: Former North Plant City/County: Waukegan/Lake Sampling Date: 
----~---- --------5-2-12 

Applicant/Owner: _N_S_G _______________ State: Illinois Sampling Point:--------

lnvestigator(s): Hey and Associates (Kuykendaii/Mosca) Section, Township, Range: ____ S_1_5.,;_, T_4_5_N.,;_, R_1_2_E ___ _ 

Landform (hillslope, terrace, etc.): Local relief (concave, convex, none): _____ c_o_n_ca_v_e ___ _ 

Slope (%): Lat: ____ 4_2_.3_7_5_1_11 ___ _ Long: -87.823205 Datum: _________ _ 

Soil Map Unit Name 802B loamy \IWI Classification: 
----~-------------------- -------------

Are climatic/hydrologic conditions of the site typical for this time of the year? Y (If no, explain in remarks) 

Are vegetation X , soil X , or hydrology X significantly disturbed? Are "normal circumstances" 

Are vegetation , soil , or hydrology naturally problematic? present? N 

SUMMARY OF FINDINGS (If needed, explain any answers in remarks.) 

Hydrophytic vegetation present? y 
---

Hydric soil present? y Is the sampled area within a wetlan' y 
---

Wetland hydrology present? y f yes, optional wetland site ID: 

Remarks: (Explain alternative procedures here or in a separate report.) 

The subject property is a former manufactured gas plant that has undergone various stages of investigation, construction, and 
remediation in the past. The property may contain various depths of fill material & contaminated soil. 

VEGETATION-- Use scientific names of plants. 

Absolute Dominan Indicator Dominance Test Worksheet 

Tree Stratum (Plot size: ) %Cover t Species Staus Number of Dominant Species 
1 Fraxinus pennsylvanica 5 y FACW that are OBL, FACW, or FAC: 7 (A) 

2 Total Number of Dominant 
3 Species Across all Strata: 7 (B) 

4 Percent of Dominant Species 
5 that are OBL, FACW, or FAC: 100.00% (AlB) 

5 =Total Cover 

SaQiing/Shrub stratun (Plot size: ) Prevalence Index Worksheet 

1 Salix discolor 20 y FACW Total % Cover of: 

2 Comus stolonifera 10 y FACW OBL species 100 x1= 100 --- ---
3 Rhamnus frangula 10 y FAC FACW species 35 x2= 70 --- ---
4 FAC species 10 x3= 30 --- ---
5 FACU species 0 x4= 0 --- ---

40 =Total Cover UPL species 0 x5= 0 --- ---
Herb stratum (Plot size: ) Column totals 145 (A) 200 (B) --- ---
1 Scirpus valid us creber 50 y OBL Prevalence Index= B/A = 1.38 

2 Juncus effusus 30 y OBL 

3 Eleocharis erythropoda 20 y OBL Hydrophytic Vegetation Indicators: 

4 Rapid test for hydrophytic vegetation -
5 X Dominance test is >50% -
6 X Prevalence index is ~3.0* -
7 

Morphogical adaptations* (provide 
8 supporting data in Remarks or on a 
9 separate sheet) 

-
10 Problematic hydrophytic vegetation* 

100 =Total Cover (explain) -
Woody_ vine stratum (Plot size: ) 

*Indicators of hydric soil and wetland hydrology must be 

1 present, unless disturbed or problematic 

2 Hydrophytic 

0 =Total Cover vegetation 
present? y 

---
Remarks: (Include photo numbers here or on a separate sheet) 

US Amy Corps of Engineers Midwest Region 



SOIL Sampling Point: 

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

Depth Matrix Redox Features 
(Inches) Color (moist) % Color (moist) % Type* Loc** Texture Remarks 

See 

Remarks 

Below 

*Type: C =Concentration, D =Depletion, RM =Reduced Matrix, MS =Masked Sand Grains. **Location: PL =Pore Lining, M =Matrix 

Hydric Soil Indicators: Indicators for Problematic Hydric Soils: 

Histisol (A 1) Sandy Gleyed Matrix (S4) Coast Prairie Redox (A 16) (LRR K, L, R) - - -
Histic Epipedon (A2) Sandy Redox (S5) Dark Surface (S7) (LRR K, L) - - -
Black Histic (A3) Stripped Matrix (S6) 5 em Mucky Peat or Peat (S3) (LRR K, L, R) - - -
Hydrogen Sulfide (A4) Loamy Mucky Mineral (F1) Iron-Manganese Masses (F12) (LRR K, L, R) - - -
Stratified Layers (A5) Loamy Gleyed Matrix (F2) Very Shallow Dark Surface (TF12) - - -
2 em Muck (A10) Depleted Matrix (F3) Other (explain in remarks) - - -
Depleted Below Dark Surface (A 11) Redox Dark Surface (F6) - -

- Thick Dark Surface (A 12) - Depleted Dark Surface (F7) 
*Indicators of hydrophytic vegetation and weltand 

- Sandy Mucky Mineral (S1) - Redox Depressions (F8) hydrology must be present, unless disturbed or 
5 em Mucky Peat or Peat (S3) problematic -

Restrictive Layer (if observed): 
Type: Hydric soil present? y 

---
Depth (inches): 

Remarks: 

The subject property consists of potentially contaminated soils and were not sampled. Soils are assumed to be 
hydric based on geomorphic position, hydrology and vegetation. 

HYDROLOGY 
Wetland Hydrology Indicators: 

Primarv Indicators (minimum of one is required: check all that apply) Secondarv Indicators (minimum of two required) 

_Surface Soil Cracks {86) _Surface Water (A 1) 

_High Water Table (A2) 

~Saturation (A3) 

_Water Marks (81) 

_Sediment Deposits (82) 

Drift Deposits (83) -
....___Algal Mat or Crust (84) 

f---lron Deposits (85) 

Inundation Visible on Aerial Imagery {87) 
1--
-Sparsely Vegetated Concave Surface (88) 

_Water-Stained Leaves (89) 

Field Observations: 
Surface water present? 
Water table present? 
Saturation present? 
(includes capillary fringe) 

Yes 
Yes 
Yes --x-

_Aquatic Fauna (813) 

_?S_ True Aquatic Plants (814) 

Hydrogen Sulfide Odor (C1) 

_Drainage Patterns (81 0) 

Dry-Season Water Table (C2) 

Oxidized Rhizospheres on Living Roots _Crayfish Burrows (C8) 
_ (C3) _?S_ Saturation Visible on Aerial Imagery (C9) 

Presence of Reduced Iron (C4) Stunted or Stressed Plants (D1) 

Recent Iron Reduction in Tilled Soils 
(C6) 

Thin Muck Surface (C7) 

Gauge or Well Data (D9) 

Other (Explain in Remarks) 

_?S_ Geomorphic Position {D2) 

FAG-Neutral Test (D5) 

No X Depth (inches): ___ _ Wetland 
hydrology 
present? 

No X Depth (inches): 
No Depth (inches): -s-u.....,rf=-a-ce- y 

Describe recorded data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 

US Army Corps of Engineers Midwest Region 



WETLAND DETERMINATION DATA FORM- Midwest Region 

5-2-12 Project/Site: Former North Plant City/County: Waukegan/Lake Sampling Date: 
----------------~-------------- ----------------------------

Applicant/Owner: NSG State: Illinois Sampling Point: 2 
------------------------------------------------------------------

lnvestigator(s): Hey and Associates (Kuykendaii/Mosca) Section, Township, Range: S 15, T 45N, R 12E 
------------------------------------------------------

Landform (hillslope, terrace, etc.): Local relief (concave, convex, none): none 
---------------------------------------------

Slope (%): Lat: 
---------------------------------------

Long: -87.822983 Datum:-------------------42.374919 

Soil Map Unit Name802B loamy \IWI Classification: 
--------------~--------------------------------------------------------------------- ---------------------------------------------

Are climatic/hydrologic conditions of the site typical for this time of the year? Y (If no, explain in remarks) 

Are vegetation Y , soil Y , or hydrology Y significantly disturbed? 

Are vegetation , soil , or hydrology naturally problematic? 

SUMMARY OF FINDINGS 

Hydrophytic vegetation present? N -----

Are "normal circumstances" 
present? N 

(If needed, explain any answers in remarks.) 

Hydric soil present? y Is the sampled area within a wetlan N -----
Wetland hydrology present? N f yes, optional wetland site ID: 

Remarks: (Explain alternative procedures here or in a separate report.) 

The subject property is a former manufactured gas plant that has undergone various stages of investigation, construction, and 
remediation in the past. The property may contain various depths of fill material & contaminated soil. 

VEGETATION-- Use scientific names of plants. 

Absolute Domin an Indicator Dominance Test Worksheet 

Tree Stratum (Plot size: ) %Cover t Species Staus Number of Dominant Species 
1 Populus de!toides 50 y FAC that are OBL, FAGW, or FAG: 3 (A) 

2 Total Number of Dominant 
3 Species Across all Strata: 7 (B) 

4 Percent of Dominant Species 
5 that are OBL, FAGW, or FAG: 42.86% (NB) 

50 =Total Cover 

Sagling/Shrub stratun (Plot size: ) Prevalence Index Worksheet 

1 Rhamnus cathartica 30 y FAGU Total% Cover of: 

2 E/aeagnus angustifolia 20 y FACU OBL species 0 X 1 = 0 ----- -----
3 FACW species 10 x2= 20 ----------- -----
4 FAC species 80 x3= 240 ----- -----
5 FACU species 80 x4= 320 

----- -----
50 =Total Cover UPL species 20 x5= 100 ----- -----------

Herb stratum (Plot size: ) Column totals 190 (A) 680 (B) 
----- -----

1 Poa pratensis 30 y FAC Prevalence Index= B/A = 3.58 

2 Solidago altissima 20 y FACU 

3 Bromus inermis 20 y UPL Hydrophytic Vegetation Indicators: 

4 Trifolium pratense 10 N FACU Rapid test for hydrophytic vegetation 
-

5 Solidago gigantea 10 N FACW Dominance test is >50% -
6 Prevalence index is :::;3.0* -
7 

Morphogical adaptations* (provide 
8 supporting data in Remarks or on a 
9 separate sheet) -

10 Problematic hydrophytic vegetation* 
90 =Total Cover (explain) -

Woody vine stratum (Plot size: ) 
*Indicators of hydric soil and wetland hydrology must be 

1 Vitis riparia 5 y FACW present, unless disturbed or problematic 

2 Hydrophytic 

5 =Total Cover vegetation 
present? N 

-----
Remarks: (Include photo numbers here or on a separate sheet) 

US Amy Corps of Engineers Midwest Region 



SOIL Sampling Point: 2 

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

Depth Matrix Redox Features 
(Inches) Color (moist) % Color (moist) % Type* Loc** Texture Remarks 

See 

Remarks 

Below 

*Type: C =Concentration, D = Depletion, RM = Reduced Matrix, MS = Masked Sand Grains. **Location: PL =Pore Lining, M =Matrix 

Hydric Soil Indicators: Indicators for Problematic Hydric Soils: 

Histisol (A 1) Sandy Gleyed Matrix (S4) Coast Prairie Redox (A 16) (LRR K, L, R) 
- - -

Histic Epipedon (A2) Sandy Redox (S5) Dark Surface (S7) (LRR K, L) 
- - -

Black Histic (A3) Stripped Matrix (S6) 5 em Mucky Peat or Peat (S3) (LRR K, L, R) 
- - -

Hydrogen Sulfide (A4) Loamy Mucky Mineral (F1) Iron-Manganese Masses (F12) (LRR K, L, R) 
- - -

Stratified Layers (A5) Loamy Gleyed Matrix (F2) Very Shallow Dark Surface (TF12) - - -
2 em Muck (A1 0) Depleted Matrix (F3) Other (explain in remarks) - - -
Depleted Below Dark Surface (A 11) Redox Dark Surface (F6) - -

- Thick Dark Surface (A 12) - Depleted Dark Surface (F7) 
*Indicators of hydrophytic vegetation and weltand 

- Sandy Mucky Mineral (S1) 
-

Redox Depressions (F8) hydrology must be present, unless disturbed or 
5 em Mucky Peat or Peat (S3) problematic 

-
Restrictive Layer (if observed): 
Type: Hydric soil present? y 

---
Depth (inches): 

Remarks: 

The subject property consists of potentially contaminated soils and were not sampled. Soils are assumed to be 
hydric. 

HYDROLOGY 
Wetland Hydrology Indicators: 

Primarv Indicators (minimum of one is required· check all that apply) Secondarv Indicators (minimum of two required) 

1--Surface Water (A1) _Aquatic Fauna (813) _Surface Soil Cracks (86) 

r-- High Water Table (A2) _True Aquatic Plants (814) _Drainage Patterns (81 0) 

_Saturation (A3) _Hydrogen Sulfide Odor (C1) _Dry-Season Water Table (C2) 

_Water Marks (81) Oxidized Rhizospheres on Living Roots _Crayfish Burrows (CS) 
_Sediment Deposits (82) _ (C3) _Saturation Visible on Aerial Imagery (C9) 

_Drift Deposits (83) _Presence of Reduced Iron (C4) _Stunted or Stressed Plants (D1) 

_Algal Mat or Crust (84) Recent Iron Reduction in Tilled Soils _Geomorphic Position (D2) 

,___Iron Deposits (85) _(C6) _FAG-Neutral Test (D5) 

Inundation Visible on Aerial Imagery (87) Thin Muck Surface (C7) 
1-- -
1--Sparsely Vegetated Concave Surface (88) _Gauge or Well Data (09) 

Water-Stained Leaves (89) Other (Explain in Remarks) 
- -
Field Observations: 

No X Depth (inches): Surface water present? 
Water table present? 
Saturation present? 
(includes capillary fringe) 

Yes 
Yes 
Yes 

No --x- Depth (inches): ----
No --x-Depth (inches): ----

Wetland 
hydrology 
present? 

Describe recorded data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 

US Army Corps of Engineers 

N 

Midwest Region 



WETLAND DETERMINATION DATA FORM- Midwest Region 

Project/Site:Former North Plant City/County: Waukegan/Lake Sampling Date: 5-2-12 
--------~-------- ----------------

Applicant/Owner: NSG State: Illinois Sampling Point: 3 ---------------------------------- ----------------
lnvestigator(s): Hey and Associates (Kuykendaii/Mosca) Section, Township, Range: S 15, T 45N, R 12E ----------------------------
Landform (hillslope, terrace, etc.): Local relief (concave, convex, none): ________ c_o_n_ca_v_e ______ __ 

Slope(%): Lat: ----------------------- Long: -87.823073 Datum: _________ __ 42.374063 

Soil Map Unit Name 802B loamy \IWI Classification: 
------~~---------------------------------- -------------------------

Are climatic/hydrologic conditions of the site typical for this time of the year? Y (If no, explain in remarks) 

Are vegetation Y , soil Y , or hydrology Y significantly disturbed? 

Are vegetation , soil , or hydrology naturally problematic? 

SUMMARY OF FINDINGS 

Hydrophytic vegetation present? y 
-----

Are "normal circumstances" 
present? N 

(If needed, explain any answers in remarks.) 

Hydric soil present? y Is the sampled area within a wetlan1 y 
---

Wetland hydrology present? y f yes, optional wetland site ID: 

Remarks: (Explain alternative procedures here or in a separate report.) 

The subject property is a former manufactured gas plant that has undergone various stages of investigation, construction, and 
remediation in the past. The property may contain various depths of fill material & contaminated soil. 

VEGETATION-- Use scientific names of plants. 

Absolute Domin an Indicator Dominance Test Worksheet 

Tree Stratum (Plot size: ) %Cover t Species Staus Number of Dominant Species 
1 that are OBL, FACW, or FAC: 5 (A) 

2 Total Number of Dominant 
3 Species Across all Strata: 5 (B) 

4 Percent of Dominant Species 
5 that are OBL, FACW, or FAC: 100.00% (A/B) 

0 =Total Cover 

Sagling/Shrub stratun (Plot size: ) Prevalence Index Worksheet 

1 Salix discolor 20 y FACW Total % Cover of: 

2 Comus stolonifera 20 y FACW OBL species 30 x1= 30 --- ---
3 Rhamnus frangula 20 y FAC FACW species 50 x2= 100 --- ---
4 FAC species 80 x3= 240 --- ---
5 FACU species 0 x4= 0 --- ---

60 =Total Cover UPL species 0 x5= 0 --- ---
Herb stratum (Plot size: ) Column totals 160 (A) 370 (B) --- ---
1 Panicum virgatum 50 y FAG Prevalence Index= B/A = 2.31 

2 Juncus effusus 20 y OBL 

3 Eleocharis erythropoda 10 N OBL Hydrophytic Vegetation Indicators: 

4 Potentilla anserina 10 N FACW Rapid test for hydrophytic vegetation -
5 Juncus dudleyi 10 N FAG X Dominance test is >50% 

-
6 X Prevalence index is :53.0* -
7 

Morphogical adaptations* (provide 
8 supporting data in Remarks or on a 
9 separate sheet) -

10 Problematic hydrophytic vegetation* 
100 =Total Cover (explain) -

Woody vine stratum (Plot size: ) 
*Indicators of hydric soil and wetland hydrology must be 

1 present, unless disturbed or problematic 

2 Hydrophytic 

0 =Total Cover vegetation 
present? y 

---
Remarks: (Include photo numbers here or on a separate sheet) 

US Amy Corps of Engineers Midwest Region 



SOIL Sampling Point: 3 

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
Depth Matrix Redox Features 

(Inches) Color (moist) % Color (moist) % Type* Loc** Texture Remarks 

See 

Remarks 

Below 

*Type: C =Concentration, D = Depletion, RM = Reduced Matrix, MS = Masked Sand Grains. **Location: PL =Pore Lining, M =Matrix 

Hydric Soil Indicators: Indicators for Problematic Hydric Soils: 

Histisol (A 1) Sandy Gleyed Matrix (S4) Coast Prairie Redox (A 16) (LRR K, L, R) - - -
Histic Epipedon (A2) Sandy Redox (S5) Dark Surface (57) (LRR K, L) - - -
Black Histic (A3) Stripped Matrix (56) 5 em Mucky Peat or Peat (S3) (LRR K, L, R) - - -
Hydrogen Sulfide (A4) Loamy Mucky Mineral (F1) Iron-Manganese Masses (F12) (LRR K, L, R) - - -
Stratified Layers (A5) Loamy Gleyed Matrix (F2) Very Shallow Dark Surface (TF12) - - -
2 em Muck (A10) Depleted Matrix (F3) Other (explain in remarks) - - -
Depleted Below Dark Surface (A 11) Redox Dark Surface (F6) - -

- Thick Dark Surface (A 12) 
-

Depleted Dark Surface (F7) 
*Indicators of hydrophytic vegetation and weltand 

- Sandy Mucky Mineral (S1) - Redox Depressions (F8) hydrology must be present, unless disturbed or 
5 em Mucky Peat or Peat (S3) problematic 

-
Restrictive Layer (if observed): 
Type: Hydric soil present? y 

---
Depth (inches): 

Remarks: 

The subject property consists of potentially contaminated soils and were not sampled. Soils are assumed to be 
hydric based on geomorphic position, hydrology and vegetation. 

HYDROLOGY 
Wetland Hydrology Indicators: 

Primarv Indicators (minimum of one is required: check all that apply) Secondarv Indicators (minimum of two required) 

_Surface Soil Cracks (86) r- Surface Water (A 1) 

r- High Water Table (A2) 

X Saturation (A3) -
_Water Marks (81) 

_Sediment Deposits (82) 

_Drift Deposits (83) 

_Algal Mat or Crust (84) 

r- Iron Deposits (85) 

Inundation Visible on Aerial Imagery (87) 
1--
1--Sparsely Vegetated Concave Surface (88) 

_Water-Stained Leaves (89) 

Field Observations: 
Surface water present? 
Water table present? 
Saturation present? 
(includes capillary fringe) 

Yes 
Yes 
Yes --x-

_Aquatic Fauna (813) 

~True Aquatic Plants (814) 

Hydrogen Sulfide Odor (C1) 

_Drainage Patterns (81 0) 

_Dry-Season Water Table (C2) 

Oxidized Rhizospheres on Living Roots _Crayfish Burrows (C8) 
_ (C3) ~Saturation Visible on Aerial Imagery (C9) 

Presence of Reduced Iron (C4) Stunted or Stressed Plants (D1) 

Recent Iron Reduction in Tilled Soils 
(C6) 

_Thin Muck Surface (C7) 

_Gauge or Well Data (D9) 

Other (Explain in Remarks) 

~Geomorphic Position (D2) 

FAG-Neutral Test (D5) 

~~ ~ ~=~:~ ~:~~~=:~~ ---- Wetland 
hydrology 
present? No Depth (inches): -s-u-:rf,....ac_e_ y 

Describe recorded data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 

US Army Corps of Engineers Midwest Region 



WETLAND DETERMINATION DATA FORM- Midwest Region 

Project/Site:Former North Plant City/County: Waukegan/Lake Sampling Date: 5-2-12 ----------------
Applicant/Owner: NSG State: Illinois Sampling Point: 4 ---------------------------------- ----------------
lnvestigator(s): Hey and Associates (Kuykendaii/Mosca) Section, Township, Range: S 15, T 45N, R 12E ----------------------------
Landform (hillslope, terrace, etc.): Local relief (concave, convex, none): ____________ n_o_n_e ________ _ 

Slope(%): Lat: ----------------------- Long: -87.823406 Datum:--------------42.373989 

Soil Map Unit Name 802B loamy IJWI Classification: 
--------~----------------------------------- -------------------------

Are climatic/hydrologic conditions of the site typical for this time of the year? Y (If no, explain in remarks) 

Are vegetation Y , soil Y , or hydrology Y significantly disturbed? 

Are vegetation , soil , or hydrology naturally problematic? 

SUMMARY OF FINDINGS 

Hydrophytic vegetation present? y 
-----

Are "normal circumstances" 
present? N 

(If needed, explain any answers in remarks.) 

Hydric soil present? y Is the sampled area within a wetlan1 N 
-----

Wetland hydrology present? N f yes, optional wetland site ID: 

Remarks: (Explain alternative procedures here or in a separate report.) 

The subject property is a former manufactured gas plant that has undergone various stages of investigation, construction, and 
remediation in the past. The property may contain various depths of fill material & contaminated soil. 

VEGETATION-- Use scientific names of plants. 

Absolute Domin an Indicator Dominance Test Worksheet 

Tree Stratum (Plot size: ) %Cover t Species Staus Number of Dominant Species 
1 Populus deltoides 30 y FAC that are OBL, FACW, or FAC: 3 (A) 

2 Robinia pseudoacacia 10 y FACU Total Number of Dominant 
3 Species Across all Strata: 6 (B) 

4 Percent of Dominant Species 
5 that are OBL, FACW, or FAC: 50.00% (A/B) 

40 =Total Cover 

Sagling/Shrub stratun (Plot size: ) Prevalence Index Worksheet 

1 Rhamnus cathartica 20 y FACU Total % Cover of: 

2 Rhamnus frangu/a 20 y FAC OBL species 0 x1= 0 --- ---
3 Comus stolonifera 20 y FACW FACW species 20 x2= 40 --- ---
4 Lonicera tatarica 20 y FACU FAC species 50 x3= 150 --- ----
5 FACU species 50 x4= 200 --- ---

80 =Total Cover UPL species 0 x5= 0 --- ----
Herb stratum (Plot size: ) Column totals 120 (A) 390 (B) --- ---
1 Prevalence Index= B/A = 3.25 

2 

3 Hydrophytic Vegetation Indicators: 

4 Rapid test for hydrophytic vegetation -
5 Dominance test is >50% -
6 Prevalence index is ::>3.0* -
7 

Morphogical adaptations* (provide 
8 supporting data in Remarks or on a 
9 separate sheet) -

10 Problematic hydrophytic vegetation* 
0 =Total Cover (explain) 

-
Woody vine stratum (Plot size: ) 

*Indicators of hydric soil and wetland hydrology must be 
1 present, unless disturbed or problematic 

2 Hydrophytic 

0 =Total Cover vegetation 
present? N ---

Remarks: (Include photo numbers here or on a separate sheet) 

US Amy Corps of Engineers Midwest Region 



SOIL Sampling Point: 4 

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
Depth Matrix Redox Features 

(Inches) Color (moist) % Color (moist) % Type* Loc** Texture Remarks 

See 

Remarks 

Below 

*Type: C = Concentration, D = Depletion, RM = Reduced Matrix, MS = Masked Sand Grains. **Location: PL =Pore Lining, M =Matrix 

Hydric Soil Indicators: Indicators for Problematic Hydric Soils: 

Histisol (A 1) Sandy Gleyed Matrix (S4) Coast Prairie Redox (A 16) (LRR K, L, R) - - -
Histic Epipedon (A2) Sandy Redox (S5) Dark Surface (S7) (LRR K, L) - - -
Black Histic (A3) Stripped Matrix (S6) 5 em Mucky Peat or Peat (S3) (LRR K, L, R) - - -
Hydrogen Sulfide (A4) Loamy Mucky Mineral (F1) Iron-Manganese Masses (F12) (LRR K, L, R) - - -
Stratified Layers (A5) Loamy Gleyed Matrix (F2) Very Shallow Dark Surface (TF12) - - -
2 em Muck (A1 0) Depleted Matrix (F3) Other (explain in remarks) - - -
Depleted Below Dark Surface (A 11) Redox Dark Surface (F6) - -

- Thick Dark Surface (A 12) 
-

Depleted Dark Surface (F7) 
*Indicators of hydrophytic vegetation and weltand 

- Sandy Mucky Mineral (S1) 
-

Redox Depressions (F8) hydrology must be present, unless disturbed or 
5 em Mucky Peat or Peat (S3) problematic -

Restrictive Layer (if observed): 
Type: Hydric soil present? y 

---Depth (inches): 

Remarks: 

The subject property consists of potentially contaminated soils and were not sampled. Soils are assumed to be 
hydric. 

HYDROLOGY 
Wetland Hydrology Indicators: 

Primary Indicators (minimum of one is reguired; check all that aggly) Secondary Indicators (minimum of two reguired) 

f-- Surface Water (A1) - Aquatic Fauna (813) - Surface Soil Cracks (86) 

_High Water Table (A2) - True Aquatic Plants (814) - Drainage Patterns (81 0) 

_Saturation (A3) - Hydrogen Sulfide Odor (C1) - Dry-Season Water Table (C2) 

'-----Water Marks (81) Oxidized Rhizospheres on Living Roots _ Crayfish Burrows (C8) 

1--Sediment Deposits (82) (C3) - Saturation Visible on Aerial Imagery (C9) -
1--- Drift Deposits (83) Presence of Reduced Iron (C4) - Stunted or Stressed Plants (D1) -
1--Algal Mat or Crust (84) Recent Iron Reduction in Tilled Soils - Geomorphic Position (D2) 

1--- Iron Deposits (85) 
-

(C6) 
- FAG-Neutral Test (D5) 

1-- Inundation Visible on Aerial Imagery (87) - Thin Muck Surface (C7) 

1--- Sparsely Vegetated Concave Surface (88) - Gauge or Well Data (D9) 

1--Water-Stained Leaves (89) Other (Explain in Remarks) 

Field Observations: 
Surface water present? Yes No X Depth (inches): Wetland ---Water table present? Yes No --x-Depth (inches): hydrology 
Saturation present? Yes --- No --x-Depth (inches): present? N ---(includes capillary fringe) --- ---
Describe recorded data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 

US Army Corps of Engineers Midwest Region 



WETLAND DETERMINATION DATA FORM -Midwest Region 

Project/Site: Former North Plant City/County: Waukegan/Lake Sampling Date: 
-----~---- ---------5-2-12 

Applicant/Owner: NSG State: Illinois Sampling Point: 5 ----------------------------------
lnvestigator(s): Hey and Associates (Kuykendaii/Mosca) 3ection, Township, Range: ________ S_1_5..:...., _T_4_5_N..:...., _R_1_2_E ______ _ 

Landform (hillslope, terrace, etc.): Local relief (concave, convex, none): __________ n_o_n_e ________ _ 

Slope (%): Lat: ____ 4_2_.3_7_2_6_53 ___ _ Long: -87.823783 Datum: _________ __ 

Soil Map Unit Name_8_0_2_B_Io_a_m_y:;__ ___________________________________ \IWI Classification: -------------------------

Are climatic/hydrologic conditions of the site typical for this time of the year? Y (If no, explain in remarks) 

Are vegetation Y , soil Y , or hydrology Y significantly disturbed? Are "normal circumstances" 
Are vegetation , soil , or hydrology naturally problematic? present? N 

SUMMARY OF FINDINGS (If needed, explain any answers in remarks.) 

Hydrophytic vegetation present? y 
---

Hydric soil present? y Is the sampled area within a wetlan N ---
Wetland hydrology present? N f yes, optional wetland site ID: 

Remarks: (Explain alternative procedures here or in a separate report.) 

The subject property is a former manufactured gas plant that has undergone various stages of investigation, construction, and 
remediation in the past. The property may contain various depths of fill material & contaminated soil. 

VEGETATION-- Use scientific names of plants. 

Absolute Dominan Indicator Dominance Test Worksheet 

Tree Stratum (Plot size: ) %Cover t Species Staus Number of Dominant Species 
1 Robinia pseudoacacia 50 y FACU that are OBL, FACW, or FAC: 4 (A) 

2 Populus deltoides 20 y FAC Total Number of Dominant 
3 Species Across all Strata: 9 (B) 

4 Percent of Dominant Species 
5 that are OBL, FACW, or FAC: 44.44% (AlB) 

70 =Total Cover 

SaRiing/Shrub stratun (Plot size: ) Prevalence Index Worksheet 

1 Comus sto/onifera 20 y FACW Total% Cover of: 

2 Rhamnus cathartica 10 y FACU OBL species 0 x1= 0 --- ---
3 Lonicera tatarica 10 y FACU FACW species 20 x2= 40 --- ---
4 Rhamnus frangu/a 10 y FAC FAC species 50 x3= 150 ----- ---
5 FACU species 90 x4= 360 --- ---

50 =Total Cover UPL species 10 x5= 50 
----- ---

Herb stratum (Plot size: ) Column totals 170 (A) 600 (B) --- ---
1 Solidago a/tissima 20 y FACU Prevalence Index= B/A = 3.53 

2 Alliaria petio/ata 20 y FAC 

3 Hesperis matrona/is 10 y UPL Hydrophytic Vegetation Indicators: 

4 Rapid test for hydrophytic vegetation -
5 Dominance test is >50% -
6 Prevalence index is :::;3.0* -
7 

Morphogical adaptations* (provide 
8 supporting data in Remarks or on a 
9 separate sheet) -

10 Problematic hydrophytic vegetation* 
50 =Total Cover (explain) -

Woody vine stratum (Plot size: ) 
*Indicators of hydric soil and wetland hydrology must be 

1 present, unless disturbed or problematic 

2 Hydrophytic 

0 =Total Cover vegetation 
present? N ---

Remarks: (Include photo numbers here or on a separate sheet) 

US Amy Corps of Engineers Midwest Region 



SOIL Sampling Point: 5 

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

Depth Matrix Redox Features 
(Inches) Color (moist) % Color (moist) % Type* Loc** Texture Remarks 

See 

Remarks 

Below 

*Type: C = Concentration, D = Depletion, RM = Reduced Matrix, MS = Masked Sand Grains. **Location: PL = Pore Lining, M = Matrix 

Hydric Soil Indicators: Indicators for Problematic Hydric Soils: 

Histisol (A 1) Sandy Gleyed Matrix (S4) Coast Prairie Redox (A 16) (LRR K, L, R) 
- - -

Histic Epipedon (A2) Sandy Redox (S5) Dark Surface (S7) (LRR K, L) 
- - -

Black Histic (A3) Stripped Matrix (S6) 5 em Mucky Peat or Peat (S3) (LRR K, L, R) 
- - -

Hydrogen Sulfide (A4) Loamy Mucky Mineral (F1) Iron-Manganese Masses (F12) (LRR K, L, R) 
- - -

Stratified Layers (A5) Loamy Gleyed Matrix (F2) Very Shallow Dark Surface (TF12) - - -
2 em Muck (A10) Depleted Matrix (F3) Other (explain in remarks) - - -
Depleted Below Dark Surface (A 11) Redox Dark Surface (F6) - -

- Thick Dark Surface (A 12) - Depleted Dark Surface (F7) 
*Indicators of hydrophytic vegetation and weltand 

- Sandy Mucky Mineral (S1) - Redox Depressions (F8) hydrology must be present, unless disturbed or 
5 em Mucky Peat or Peat (S3) problematic 

-
Restrictive Layer (if observed): 
Type: Hydric soil present? y 

---
Depth (inches): 

Remarks: 

The subject property consists of potentially contaminated soils and were not sampled. Soils are assumed to be 
hydric. 

HYDROLOGY 
Wetland Hydrology Indicators: 

Primarv Indicators (minimum of one is required: check all that apply) Secondarv Indicators (minimum of two required) 

_Surface Water (A1) _Aquatic Fauna (813) _Surface Soil Cracks (86) 

_High Water Table (A2) _True Aquatic Plants (814) _Drainage Patterns (B1 0) 

_Saturation (A3) _Hydrogen Sulfide Odor (C1) _Dry-Season Water Table (C2) 

-Water Marks (B1) Oxidized Rhizospheres on Living Roots _crayfish Burrows (C8) 

_Sediment Deposits (82) _ (C3) _Saturation Visible on Aerial Imagery (C9) 

'----Drift Deposits (83) _Presence of Reduced Iron (C4) _Stunted or Stressed Plants (D1) 

I--Algal Mat or Crust (B4) Recent Iron Reduction in Tilled Soils _Geomorphic Position (D2) 

Iron Deposits (B5) (C6) FAG-Neutral Test (D5) 
I-- - -
I-- Inundation Visible on Aerial Imagery (87) _Thin Muck Surface (C7) 

Sparsely Vegetated Concave Surface (B8) Gauge or Well Data (D9) 
- -
_Water-Stained Leaves (89) _Other (Explain in Remarks) 

Field Observations: 
Surface water present? 
Water table present? 
Saturation present? 
(includes capillary fringe) 

Yes 
Yes 
Yes 

No __ X_ Depth (inches): ___ _ 
No X Depth (inches): 
No --x- Depth (inches): ----

Wetland 
hydrology 
present? 

Describe recorded data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 

US Army Corps of Engineers 

N 

Midwest Region 



WETLAND DETERMINATION DATA FORM- Midwest Region 

ProjecUSite:Former North Plant City/County: Waukegan/Lake Sampling Date: 5-2-12 
--------~-------- ----------------

ApplicanUOwner: NSG State: Illinois Sampling Point: ________ 6 ______ __ ----------------------------------
lnvestigator(s): Hey and Associates (Kuykendaii/Mosca) Section, Township, Range: ________ S_1_5..;_, _T_4_5_N..;_, _R_1_2_E ______ _ 

Landform (hillslope, terrace, etc.): Local relief (concave, convex, none): _________ c_o_n_ca_v_e ______ __ 

Slope (%): Lat: ---------------------- Long: -87.823573 Datum:--------------------42.37278 

Soil Map Unit Name 802B loamy \IWI Classification: 
--------~----------------------------------- -------------------------

Are climatic/hydrologic conditions of the site typical for this time of the year? Y (If no, explain in remarks) 

Are vegetation Y , soil Y , or hydrology Y significantly disturbed? 

Are vegetation , soil , or hydrology naturally problematic? 

SUMMARY OF FINDINGS 

Hydrophytic vegetation present? y 
-----

Are "normal circumstances" 
present? N 

(If needed, explain any answers in remarks.) 

Hydric soil present? y Is the sampled area within a wetlan' y 
-----

Wetland hydrology present? y f yes, optional wetland site ID: 

Remarks: (Explain alternative procedures here or in a separate report.) 

The subject property is a former manufactured gas plant that has undergone various stages of investigation, construction, and 
remediation in the past. The property may contain various depths of fill material & contaminated soil. 

VEGETATION-- Use scientific names of plants. 

Absolute Domin an Indicator Dominance Test Worksheet 

Tree Stratum (Plot size: ) %Cover t Species Staus Number of Dominant Species 
1 Fraxinus pennsylvanica 10 y FACW that are OBL, FACW, or FAC: 5 (A) 

2 Total Number of Dominant 
3 Species Across all Strata: 5 (B) 

4 Percent of Dominant Species 
5 that are OBL, FACW, or FAC: 100.00% (NB) 

10 =Total Cover 

SaQiing/Shrub stratun (Plot size: ) Prevalence Index Worksheet 

1 Salix discolor 30 y FACW Total % Cover of: 

2 Comus stolonifera 20 y FACW OBL species 20 x1= 20 
----- -----

3 FACW species 110 x2= 220 
----- -----

4 FAC species 0 x3= 0 
----- -----

5 FACU species 0 x4= 0 ----- -----
50 =Total Cover UPL species 0 x5= 0 ----- -----

Herb stratum (Plot size: ) Column totals 130 (A) 240 (B) 
----- -----

1 Potentil/a anserina 50 y FACW Prevalence Index= B/A = 1.85 

2 Lythrum sa/icaria 20 y OBL 

3 Hydrophytic Vegetation Indicators: 

4 Rapid test for hydrophytic vegetation 
-

5 X Dominance test is >50% 
-

6 X Prevalence index is ::;3.0* -
7 

Morphogical adaptations* (provide 
8 supporting data in Remarks or on a 
9 separate sheet) -

10 Problematic hydrophytic vegetation* 
70 =Total Cover (explain) -

Woody vine stratum (Plot size: ) 
*Indicators of hydric soil and wetland hydrology must be 

1 present, unless disturbed or problematic 

2 Hydrophytic 

0 =Total Cover vegetation 
present? y 

-----
Remarks: (Include photo numbers here or on a separate sheet) 

US Amy Corps of Engineers Midwest Region 



SOIL Sampling Point: 6 

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
Depth Matrix Redox Features 

(Inches) Color (moist) % Color (moist) % Type* Loc** Texture Remarks 

See 

Remarks 

Below 

*Type: C = Concentration, D = Depletion, RM = Reduced Matrix, MS = Masked Sand Grains. **Location: PL =Pore Lining, M =Matrix 

Hydric Soil Indicators: Indicators for Problematic Hydric Soils: 

Histisol (A 1) Sandy Gleyed Matrix (S4) Coast Prairie Redox (A 16) (LRR K, L, R) - - -
Histic Epipedon (A2) Sandy Redox (S5) Dark Surface (S7) (LRR K, L) - - -
Black Histic (A3) Stripped Matrix (S6) 5 em Mucky Peat or Peat (S3) (LRR K, L, R) - - -
Hydrogen Sulfide (A4) Loamy Mucky Mineral (F1) Iron-Manganese Masses (F12) (LRR K, L, R) - - -
Stratified Layers (A5) Loamy Gleyed Matrix (F2) Very Shallow Dark Surface (TF12) - - -
2 em Muck (A10) Depleted Matrix (F3) Other (explain in remarks) - - -
Depleted Below Dark Surface (A 11) Redox Dark Surface (F6) - -

- Thick Dark Surface (A 12) - Depleted Dark Surface (F7) 
*Indicators of hydrophytic vegetation and weltand 

- Sandy Mucky Mineral (S1) - Redox Depressions (F8) hydrology must be present, unless disturbed or 
5 em Mucky Peat or Peat (S3) problematic -

Restrictive Layer (if observed): 
Type: Hydric soil present? y 

---
Depth (inches): 

Remarks: 

The subject property consists of potentially contaminated soils and were not sampled. Soils are assumed to be 
hydric based on geomorphic position, hydrology and vegetation. 

HYDROLOGY 
Wetland Hydrology Indicators: 

Primarv Indicators (minimum of one is required: check all that apply) Secondarv Indicators (minimum of two required) 

_Surface Water (A1) _Aquatic Fauna (813) _Surface Soil Cracks (86) 

_High Water Table (A2) ~True Aquatic Plants (814) _Drainage Patterns (810) 

~Saturation (A3) _Hydrogen Sulfide Odor (C1) _Dry-Season Water Table (C2) 

r--Water Marks (81) Oxidized Rhizospheres on Living Roots _crayfish Burrows (C8) 
r-- Sediment Deposits (82) _ (C3) ~Saturation Visible on Aerial Imagery (C9) 

r-- Drift Deposits (83) _Presence of Reduced Iron (C4) _Stunted or Stressed Plants (D1) 

r--Algal Mat or Crust (84) Recent Iron Reduction in Tilled Soils ~Geomorphic Position (D2) 
_Iron Deposits (85) _(C6) _FAG-Neutral Test (D5) 

_Inundation Visible on Aerial Imagery (87) _Thin Muck Surface (C7) 

Sparsely Vegetated Concave Surface (88) Gauge or Well Data (D9) - -
~Water-Stained Leaves (89) _Other (Explain in Remarks) 

Field Observations: 
Surface water present? 
Water table present? 
Saturation present? 
(includes capillary fringe) 

Yes 
Yes 
Yes --x-

No X Depth (inches): ___ _ 
No X Depth (inches): 
No Depth (inches): -s-u"""'rf=-a-ce-

Wetland 
hydrology 
present? 

Describe recorded data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 

US Army Corps of Engineers 

y 

Midwest Region 



WETLAND DETERMINATION DATA FORM- Midwest Region 

Project/Site: Former North Plant City/County: Waukegan/Lake Sampling Date: 5-2-12 --------
Applicant/Owner: _N_S_G _______________ State: Illinois Sampling Point: 7 --------
lnvestigator(s): Hey and Associates (Kuykendaii/Mosca) Section, Township, Range: _____ S_1_5.;_, T_4_5_N.;_, _R_1_2_E ___ _ 

Landform (hillslope, terrace, etc.): Local relief (concave, convex, none): _________ c_o_n_ca_v_e ______ _ 

Slope (%): Lat: ---------------------- Long: -87.825505 Datum:----------42.372665 

Soil Map Unit Name 802B loamy I.JWI Classification: 
------~~----------------------------------- -------------------------

Are climatic/hydrologic conditions of the site typical for this time of the year? Y (If no, explain in remarks) 

Are vegetation Y , soil Y , or hydrology Y significantly disturbed? 

Are vegetation , soil , or hydrology naturally problematic? 

SUMMARY OF FINDINGS 

Hydrophytic vegetation present? y 
---

Are "normal circumstances" 
present? __ N_ 

(If needed, explain any answers in remarks.) 

Hydric soil present? y Is the sampled area within a wetlan1 y 
---

Wetland hydrology present? y f yes, optional wetland site ID: 

Remarks: (Explain alternative procedures here or in a separate report.) 

The subject property is a former manufactured gas plant that has undergone various stages of investigation, construction, and 
remediation in the past. The property may contain various depths of fill material & contaminated soil. 

VEGETATION-- Use scientific names of plants. 

Absolute Domin an Indicator Dominance Test Worksheet 

Tree Stratum (Plot size: ) %Cover t Species Staus Number of Dominant Species 
1 Fraxinus pennsy/vanica 10 y FACW that are OBL, FACW, or FAC: 7 (A) 

2 Populus deltoides 10 y FAC Total Number of Dominant 
3 Species Across all Strata: 8 (B) 

4 Percent of Dominant Species 
5 that are OBL, FACW, or FAC: 87.50% (AlB) 

20 =Total Cover 

Sagling/Shrub stratun (Plot size: ) Prevalence Index Worksheet 

1 Comus stolonifera 20 y FACW Total % Cover of: 

2 Rhamnus cathartica 20 y FAC OBL species 0 X 1 = 0 --- ---
3 Rhamnus frangu/a 20 y FAC FACW species 30 x2= 60 --- ---
4 FAC species 65 x3= 195 --- ---
5 FACU species 0 x4= 0 --- ---

60 =Total Cover UPL species 0 x5= 0 --- ---
Herb stratum (Plot size: ) Column totals 95 (A) 255 (B) --- ---
1 Smilacina stellata 10 y FAC Prevalence Index= B/A = 2.68 

2 Hemerocal/is fulva 10 y Nl 

3 Geum canadense 5 y FAC Hydrophytic Vegetation Indicators: 

4 Rapid test for hydrophytic vegetation ---
5 X Dominance test is >50% ---
6 X Prevalence index is :::;;3.0* ---
7 

Morphogical adaptations* (provide 
8 supporting data in Remarks or on a 
9 separate sheet) ---

10 Problematic hydrophytic vegetation* 
25 =Total Cover (explain) ---

Woody_ vine stratum (Plot size: ) *Indicators of hydric soil and wetland hydrology must be 
1 present, unless disturbed or problematic 

2 Hydrophytic 

0 =Total Cover vegetation 
present? y 

---
Remarks: (Include photo numbers here or on a separate sheet) 

US Amy Corps of Engineers Midwest Region 



SOIL Sampling Point: 7 

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
Depth Matrix Redox Features 

(Inches) Color (moist) % Color (moist) % Type* Loc** Texture Remarks 

See 

Remarks 

Below 

*Type: C =Concentration, D =Depletion, RM =Reduced Matrix, MS =Masked Sand Grains. **Location: PL =Pore Lining, M =Matrix 

Hydric Soil Indicators: Indicators for Problematic Hydric Soils: 

Histisol (A1) Sandy Gleyed Matrix (S4) Coast Prairie Redox (A 16) (LRR K, L, R) - - -
Histic Epipedon (A2) Sandy Redox (S5) Dark Surface (S7) (LRR K, L) - - -
Black Histic (A3) Stripped Matrix (S6) 5 em Mucky Peat or Peat (S3) (LRR K, L, R) - - -
Hydrogen Sulfide (A4) Loamy Mucky Mineral (F1) Iron-Manganese Masses (F12) (LRR K, L, R) - - -
Stratified Layers (AS) Loamy Gleyed Matrix (F2) Very Shallow Dark Surface (TF12) - - -
2 em Muck (A10) Depleted Matrix (F3) Other (explain in remarks) - - -
Depleted Below Dark Surface (A 11) Redox Dark Surface (F6) - -

- Thick Dark Surface (A12) - Depleted Dark Surface (F7) 
*Indicators of hydrophytic vegetation and weltand 

- Sandy Mucky Mineral (S1) - Redox Depressions (F8) hydrology must be present, unless disturbed or 
5 em Mucky Peat or Peat (S3) problematic -

Restrictive Layer (if observed): 
Type: Hydric soil present? y 

---
Depth (inches): 

Remarks: 

The subject property consists of potentially contaminated soils and were not sampled. Soils are assumed to be 
hydric based on geomorphic position, hydrology and vegetation. 

HYDROLOGY 
Wetland Hydrology Indicators: 

Primarv Indicators (minimum of one is required: check all that apply) Secondarv Indicators (minimum of two required) 

Surface Soil Cracks (86) r--Surface Water (A 1) 

r-- High Water Table (A2) 

_Saturation (A3) 

_Water Marks (81) 

X Sediment Deposits (82) 
-
~Drift Deposits (83) 

_Algal Mat or Crust (84) 

,...---Iron Deposits (85) 

Inundation Visible on Aerial Imagery (87) 
!--

Sparsely Vegetated Concave Surface (88) 
r--
1--Water-Stained Leaves (89) 

Field Observations: 
Surface water present? 
Water table present? 
Saturation present? 
(includes capillary fringe) 

Yes 
Yes 
Yes 

Aquatic Fauna (813) 

True Aquatic Plants (814) Drainage Patterns (810) 

Hydrogen Sulfide Odor (C1) _Dry-Season Water Table (C2) 

Oxidized Rhizospheres on Living Roots ~Crayfish Burrows (C8) 
_ (C3) _Saturation Visible on Aerial Imagery (C9) 

Presence of Reduced Iron (C4) Stunted or Stressed Plants (D1) 

Recent Iron Reduction in Tilled Soils 
(C6) 

Thin Muck Surface (C7) 

Gauge or Well Data (D9) 

Other (Explain in Remarks) 

No X Depth (inches): 

~Geomorphic Position (D2) 

FAG-Neutral Test (D5) 

No --x-Depth (inches): ----
Wetland 
hydrology 
present? No --x- Depth (inches): ----

y 

Describe recorded data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 

US Army Corps of Engineers Midwest Region 



WETLAND DETERMINATION DATA FORM- Midwest Region 

Project/Site: Former North Plant City/County: Waukegan/Lake Sampling Date: ____ 5_-_2_-1_2 __ __ 

Applicant/Owner: NSG State: Illinois Sampling Point: 8 ---------------------------------- ----------
lnvestigator(s): Hey and Associates (Kuykendaii/Mosca) Section, Township, Range: S 15, T 45N, R 12E ----------------------------
Landform (hillslope, terrace, etc.): Local relief (concave, convex, none): none ----------------------
Slope (%): Lat: ---------------------- Long: -87.825266 Datum:------------------42.372702 

Soil Map Unit Name802B loamy \IWI Classification: 
------~~----------------------------------- -------------------------

Are climatic/hydrologic conditions of the site typical for this time of the year? Y (If no, explain in remarks) 

Are vegetation Y , soil Y , or hydrology Y significantly disturbed? 

Are vegetation , soil , or hydrology naturally problematic? 

SUMMARY OF FINDINGS 

Hydrophytic vegetation present? y 
---

Are "normal circumstances" 
present? N 

(If needed, explain any answers in remarks.) 

Hydric soil present? y Is the sampled area within a wetlan1 N ---
Wetland hydrology present? N f yes, optional wetland site ID: 

Remarks: (Explain alternative procedures here or in a separate report.) 

The subject property is a former manufactured gas plant that has undergone various stages of investigation, construction, and 
remediation in the past. The property may contain various depths of fill material & contaminated soil. 

VEGETATION-- Use scientific names of plants. 

Absolute Domin an Indicator Dominance Test Worksheet 

Tree Stratum (Plot size: ) %Cover t Species Staus Number of Dominant Species 
1 Populus deltoides 20 y FAC that are OBL, FACW, or FAC: 4 (A) 

2 Fraxinus pennsy/vanica 10 y FACW Total Number of Dominant 
3 Robinia pseudoacacia 10 y FACU Species Across all Strata: 9 (B) 

4 Percent of Dominant Species 
5 that are OBL, FACW, or FAC: 44.44% (A/B) 

40 =Total Cover 

Sagling/Shrub stratun (Plot size: ) Prevalence Index Worksheet 

1 Rhamnus cathartica 20 y FACU Total% Cover of: 

2 Fraxinus pennsy/vanica 10 y FACW OBL species 0 x1= 0 
----- -----

3 Lonicera tatarica 10 y FACU FACW species 20 x2= 40 
----- -----

4 FAC species 40 x3= 120 
----- -----

5 FACU species 70 x4= 280 
----- -----

40 =Total Cover UPL species 0 x5= 0 ----- -----
Herb stratum (Plot size: ) Column totals 130 (A) 440 (B) ----- -----
1 Alliaria petiolata 20 y FAC Prevalence Index = B/A = 3.38 

2 Solidago altissima 20 y FACU 

3 Achillea millefolium 10 y FACU Hydrophytic Vegetation Indicators: 

4 Rapid test for hydrophytic vegetation ---
5 Dominance test is >50% ---
6 Prevalence index is :::;3.0* ---
7 

Morphogical adaptations* (provide 
8 supporting data in Remarks or on a 
9 separate sheet) ---

10 Problematic hydrophytic vegetation* 
50 =Total Cover (explain) ---

Woody vine stratum (Plot size: ) 
*Indicators of hydric soil and wetland hydrology must be 

1 present, unless disturbed or problematic 

2 Hydrophytic 

0 =Total Cover vegetation 
present? N 

-----
Remarks: (Include photo numbers here or on a separate sheet) 

US Amy Corps of Engineers Midwest Region 



SOIL Sampling Point: 8 

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

Depth Matrix Redox Features 
(Inches) Color (moist) % Color (moist) % Type* Loc** Texture Remarks 

See 

Remarks 

Below 

*Type: C =Concentration, D =Depletion, RM =Reduced Matrix, MS =Masked Sand Grains. **Location: PL = Pore Lining, M = Matrix 

Hydric Soil Indicators: Indicators for Problematic Hydric Soils: 

Histisol (A 1) Sandy Gleyed Matrix (S4) Coast Prairie Redox (A 16) (LRR K, L, R) 
- - -

Histic Epipedon (A2) Sandy Redox (S5) Dark Surface (S7) (LRR K, L) 
- - -

Black Histic (A3) Stripped Matrix (S6) 5 em Mucky Peat or Peat (S3) (LRR K, L, R) 
- - -

Hydrogen Sulfide (A4) Loamy Mucky Mineral (F1) Iron-Manganese Masses (F12) (LRR K, L, R) 
- - -

Stratified Layers (A5) Loamy Gleyed Matrix (F2) Very Shallow Dark Surface (TF12) - - -
2 em Muck (A10) Depleted Matrix (F3) Other (explain in remarks) - - -
Depleted Below Dark Surface (A 11) Redox Dark Surface (F6) - -

- Thick Dark Surface (A 12) 
-

Depleted Dark Surface (F7) 
*Indicators of hydrophytic vegetation and weltand 

- Sandy Mucky Mineral (S1) 
-

Redox Depressions (F8) hydrology must be present, unless disturbed or 
5 em Mucky Peat or Peat (S3) problematic 

-
Restrictive Layer (if observed): 
Type: Hydric soil present? y 

---
Depth (inches): 

Remarks: 

The subject property consists of potentially contaminated soils and were not sampled. Soils are assumed to be 
hydric. 

HYDROLOGY 
Wetland Hydrology Indicators: 

Primary Indicators (minimum of one is required: check all that apply) Secondary Indicators (minimum of two required) 

_Surface Soil Cracks (86) Surface Water (A1) Aquatic Fauna (813) - -
_High Water Table (A2) _True Aquatic Plants (814) 

Saturation (A3) Hydrogen Sulfide Odor (C1) 

_Drainage Patterns (81 0) 

Dry-Season Water Table (C2) -
_Water Marks (81) 

Sediment Deposits (82) 
,....--

i--Drift Deposits (83) 

r--Algal Mat or Crust (84) 

_Iron Deposits (85) 

_Inundation Visible on Aerial Imagery (87) 

Sparsely Vegetated Concave Surface (88) -
_Water-Stained Leaves (89) 

Field Observations: 
Surface water present? 
Water table present? 
Saturation present? 
(includes capillary fringe) 

Yes 
Yes 
Yes 

Oxidized Rhizospheres on Living Roots _Crayfish Burrows (C8) 
_ (C3) _Saturation Visible on Aerial Imagery (C9) 

Presence of Reduced Iron (C4) Stunted or Stressed Plants (D1) 

-

Recent Iron Reduction in Tilled Soils 
(C6) 

Thin Muck Surface (C7) 

Gauge or Well Data (D9) 

Other (Explain in Remarks) 

_Geomorphic Position (D2) 

_FAG-Neutral Test (D5) 

No X Depth (inches): ___ _ 
No --x-Depth (inches): 

Wetland 
hydrology 
present? No --x-Depth (inches): ---- N 

Describe recorded data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 

US Army Corps of Engineers Midwest Region 
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500 W. Winchester Road   •   Libertyville, Illinois 60048  •  847/377-7700   •   FAX 847/984-5747 
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June 11, 2012 
 
 
Mr. Naren M. Prasad 
Integrys Business Support 
130 East Randolph Street, 22nd Floor 
Chicago, IL 60601 
 
RE: WDP No. 02-47-214A; Preliminary Jurisdictional Determination/Boundary Verification 
 Property at SEC Dahringer and Pershing Roads; Waukegan, Illinois 
 PIN 08-15-300-030; Lat: 42.37392 Lon: -87.82446 
 
Dear Mr. Prasad: 
 
This letter responds to your application submitted on your behalf by Natural Resource 
Technology, Inc., and received by the Lake County Stormwater Management Commission (SMC) 
on May 24, 2012 requesting a preliminary wetland jurisdictional determination (PJD) and 
boundary verification for the property referenced above.  SMC reviewed source materials in the 
company of Mr. Mike Murphy of the U.S. Army Corps of Engineers (USACE) on June 7, 2012.  
Please note that wetland numbers are as depicted on Exhibit 7 (attached).   
 
Wetlands 1, 2, and 3 are “Isolated Waters of Lake County” (IWLC) as defined in the Lake County 
Watershed Development Ordinance (WDO).  SMC concurs with the wetland boundaries as 
flagged in the field.  See below for permitting requirements.   
 
Lake County’s Watershed Development Ordinance Requirements: 
 
This letter satisfies the WDO requirement for a written jurisdictional determination under Article 
IV, Section E.2.a.  Your proposed work appears to be within the City of Waukegan.  The WDO 
requires a Watershed Development Permit (WDP) issued by Waukegan for any proposed 
development.  You should contact Mr. Ron Laubach at 847/625-6827 for the appropriate permit 
application form and procedures with respect to the WDO’s requirements.  Please contact me 
(SMC) for approval of the project with respect to the WDO isolated wetland provisions. 
 
SMC determined the jurisdiction of potential WOUS areas on the subject property based upon 
the guidance provided in the EPA/USACE Memorandum entitled “Clean Water Act Jurisdiction 
Following the U.S. Supreme Court’s decision in Rapanos v. United States & Carabell v. United 
States” dated June 5, 2007 (revised December 2, 2008) and the USACE’s Jurisdictional 
Determination Form Instructional Guidebook dated May 30, 2007.  For areas not considered to 
be WOUS, we determined jurisdiction using the definition of Isolated Waters of Lake County 
contained in Appendix A of the WDO. 
 



Mr. Prasad 
WDP NO. 02-47-214A 
June 11, 2012 
Page 2 of 2 
 
 

U:\Regulatory Program\Permits\02 Permits\02-47-214A\pjd.docx 

SMC’s Chief Engineer approved this PJD and the findings are valid for a period of three (3) years 
from the date of this letter, unless new information warrants a revision before the expiration 
date.  We would like to be of assistance.  If you have any questions, or would like to set up a 
meeting, please call our office at (847) 377-7705 or e-mail me at jhmieleski@lakecountyil.gov.  If 
you have any additional concerns that have not been addressed by the regulatory staff, you may 
contact Chief Engineer Kurt Woolford kwoolford@lakecountyil.gov or Executive Director Michael 
Warner mwarner@lakecountyil.gov at (847) 377-7700. 
 
Sincerely, 
 
LAKE COUNTY STORMWATER MANAGEMENT COMMISSION 

 
Joseph I. Hmieleski, P.W.S., CFM      Kurt Woolford, PE, CFM 
Principal Wetland Specialist    Chief Engineer 
 
 
 
c: Mr. Mike Murphy – USACE  
 Mr. Ron Laubach – City of Waukegan 
 Mr. Scott Kuykendall – Hey and Associates 
 Mr. Glenn Luke - NRT 
 
 
 
 
 
We transmitted this document via email.  Please print out a copy of the document and retain for your records.  If you are unable to print the document, or 
desire a hard copy mailed to you, please notify SMC at your earliest convenience.  
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Hey and Associates, Inc. 
Water Resources, Wetlands and Ecology 

26575 W: COMMERCE DRIVE, SUITE 601 
flROOK/'1ELD1 lf!JSCONSIN VOL01 ILLINOIS 60073 C HtCAGOANOAURORA, I LLINOIS 

PHONE (847) 740-0888 
FAX (847) 740-2888 

July 12, 2012 

l'vlr. Glenn Westman 
Lake County Stotmwatet IVIanagement Cotru1ussion 
500 \\!. Winchester Road 
Libertyville, IL 60048 

Project No.: 12-0130 

Re: WDP No. 02-47-214A 
North Shore Gas Company 
North Plant Site 
Waukegan, Illinois 

Dear Glenn: 

In anticipation of our upcoming pte-application meeting, we wanted to provide you with some specific 
background information about the site history of the referenced property. A great deal of industrial 
activities have taken place on the site and these are relevant to the existing conditions that occur on the 
site today. We are providing this information to initiate the discussion regarding the on-site wetland 
areas being exempted from the provisions of the Watershed Development Ordinance (WDO) due to 
tl1e previous earthwork and otl1er activities that have taken place on the site. 

On-site industrial activities began in the early 1900's as a manufactured gas plant with railroad access. 
The facility was active in various permutations until tl1e 1970's when gas production ceased. Over time 
buildings and associated structures were razed and the site was fi lled and graded. Little activity has 
taken place on the site over the last several decades other than some remediation of coal tar deposits in 
the nud 1990's and the construction of the rubber-lined pond that currently exists on the site. 

The following is a list of attached exhibits that we have extracted from the large amount of previously 
collected data about the site's history and contarninated soils. 

Exhibit 1 - Site Location l'vlap 
Exhibit 2 - 1939 Aerial Photograph 
Exhibit 3 - 1964 Aerial Photograph 
Exhibit 4 - 1990 Aerial Photograph 
Exhibit 5 -Soil Boring/Probe Location Index lvfap 
Exhibit 6- Representative Soil Borings for Wetland Areas 
Exhibit 7 -Geologic Cross-Section Location l'vfap 
Exhibit 8 - Geologic Cross Sections 
Exhibit 9 -Lake County Soil Survey 



l\fr. G lenn \'\1estman 
North Shore Gas- North Plant Site Histoty 
July 12,20 12 
Page 2 

The aerial photographs clearly show that the site has undergone many changes through the decades. We 
understand that the water feature shown on the 1964 aerial photograph (Exhibit 3) was excavated as a 
borrow area and then later used for depositing waste materials. The 1990 aerial (Exhibit 4) clearly 
shows that the feature has been filled in. T he fact is further documented in both the soil borings 
(Exhibit 6) and the geologic cross sections (Exhibit 8) that the entire site has a continuous layer of fill 
materials of varying materials from Dahringer Road to the railroad tracks. The Lake County Soil Survey 
(Exhibit 9) is of limited value since the map was prepared after the majority of the site was modified 
and is entirely labeled "Made Land" . There are both upland and wetland soils adjacent to the site but it 
would be difficult to reconstruct a legitimate pre-disturbance soil map for the site. 

It is unclear whetl1er wetlands occurred on the site prior to any industrial activities. T he near-lake 
environs of the \Vaukegan area even to this day is a complex mix of upland and wetland areas due to 
the dune and swalc features prevalent in that part of tl1e county. H owever, we believe tl1at the data 
provided clearly indicates that tl1e existing wetland formed on non-native "soil" materials, including 
brown sand, topsoil, gypsum and coal tar. Shallow groundwater, which is likely partially trapped by the 
railroad embankment, expresses itself at or near the surface for a long of period of time to help develop 
wetland conditions. 

In conclusion, we believe tl1at a reasoned argument can be made that the site wetlands should be 
exempted from tl1e wetland provisions of tl1e \Vatershed Development Ordinance since the wetlands 
have formed on top of ftll materials. Article IV, Section A.2 indicates tl1at certain development can be 
exempted from tl1e performance standards of tl1e Ordinance if certain conditions ate met. T he subject 
property was developed and abandoned decades before October 18, 1992 and well before any 
regulatory permits were necessary for such activities. Therefore, it can be reasonably assumed tl1at the 
site land use was "permitted by right" as was customary for similar sites in the early to mid 1900's. Also, 
using tl1e definitions in the WD O, tl1e site wetlands could meet eitl1et tl1e criteria for an 
excavation/ impoundment or as an area created by incidental grading. E ither way, tl1e areas could 
legitimately be exempted from regulation under the WD O. 

We will bring additional background materials with us to tl1e pte-application meeting. We look forward 
to discussing the site and its unique circumstances at tl1at time. 

szc'~J/u~ 
Vincent J. ~viosca, CWS #023 
Senior Ecologist, Vice Presiden t 

cc: Glenn Luke, N RT 
Naren M. Prasad, Integrys Business Support, LLC 
:t'->'like Jouras, Integrys Business Support, LLC 

E nclosures 
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THIS DRAWING WI'S DEVELOPED FROM THE FOLLOWING 

BURNS-McDONNELL DIGITAL FILE: 
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FORMER NORTH PLANT 

NORTH SHORE GAS COMPANY 
WAUKEGAN, ILLINOIS 

DRAWN: SJD 6/22/11 CHK'D:EPK APP'D: EPK DATE: 6/28/11 

PROJECT NO. 
1986/2.0 

DRAWING NO. 
1986-A02C 

FIGURE NO. 
1 



0 

~ 

I 
~ 
@ 

~ 
I 
i 

I 
I 

llum··& 
r, r .. r ), ., ,,_. r r ----

i 
~ ®-- 'n4E PEOPLES GAS 
~ Z LIGHT AND COKE COMPANY HISTORICAL AERIAL 1939 
"' CHICAGO,ILUNOIS FORMER NORTH PLANT 
~ WAUKEGAN, ILLINOIS 

~--------------------------------------------~~------------~----------~ 



0 .... 

I 
I 
i 

I 
I 
I 
' ~ 
i 
I 

THE PEOPLES GAS 
LIGHT AND COKE COMPANY 

CHICAGO. ILLINOIS 

HISTORICAL AERIAL 1964 
FORMER NORTH PLANT 
WAUKEGAN, ILLINOIS 

~------------------------------------------------------------~------------------~--------------~ 



<.i 
~ 

> 
~ 
0.. 

8 
(!) 

z 
ffi 
UJ 
z: 
B 
C5 
{j 
:z z 
0 
0 
0 

::0 

0 z 
< 

"' :z 
a:: 
::::> 
[I] 

co 
0 

~ 
@ 
1-
::J: 
(!J 

~ 
~ 
(J 

~ 
~ 

~ 
!ll 
~ 

~ 

f 
tJ 

I 
~ 
~ 
~ ®- THE PEOPLES GAS 
~ Z LIGHT AND COKE COMPANY HISTORICAL AERIAL 1990 
~ CHICAGO, ILLINOIS FORMER NORTH PLANT 
~ WAUKEGAN, ILLINOIS 

~~----------------------------------------------------------------------------------------~~--------------------------~----------------------_J 



5825 • 
S8171 • 

0 
S8170 • 

5827 
• ..o,MW165 

58177
..-MW150 

S8176 • 58178 • 
PORTION OF FORMER NORTl-1 PLANT 

OWNED BY CITY OF WAUKEGAN 
(NOT SHOWN AND NOT INVESTIGATED) 

DAHRINGER ROAD 

x----x 

SP101. 

8 
58166 I 165 I ® 

I 
I 

I • 5P1 7 

0 

I 
I I SP~79 

P174 
® 

MW95 8-32 

I ~MW9~ 
SP144P • • 8-6 

8r:~CEL2 . 8-30 

t~ 

"'"'-··· I IBII'M W145 I 

SPI73 
® 

MW155 

W"'lll 

~x-x-

LEGEND 

1111111111111111111111111 

DM-11. 

B-35 e 

SB116 e 

SP115 . 

++.MW10S 
MW10D 

0 

NOlES: 

FENCE 
PROPERTY LINE 
PARCEL LINE 

RAILROAD TRACKS 
HISTORICAL STRUCTURES 

PONDED WATER (FORMER TAR PIT) 

WETLAND 

TAR AT SURFACE 

EXISTING TREE 

SOIL BORING LOCATION INSTALLED BY 
DAMES & MOORE 

SOIL BORING LOCATION INSTALLED BY BARR 

SOIL BORING LOCATION INSTALLED BY 
BURNS & MCDONNELL 

SOIL PROBE LOCATION INSTALLED BY 
BURNS & MCDONNELL 

GROUNDWATER MONITORING WELL 

TEST PIT LOCATION 

TAR VISUALLY IDENTIFIED OR SAMPLE 
EXCEEDS CSAT OR ATTENUATION CAPACITY 

TAR VISUALLY IDENTIFIED OR SAMPLE 
EXCEEDS CSAT OR ATTENUATION CAPACITY 

HISTORIC DITCH 
LOCATION 

THE HISTORIC DITCH WAS APPROXIMATED FROM THE 1958 & 
1964 AERIAL PHOTOGRAPHY. 

D BD' 120' 
IIMM- I 

SCALE IN FEET 

SOURCE NOTE: 
THIS DRAWING WAS DEVELOPED FROM THE FOLLOWING BURNS-M~OONNELL I)GITAL FILES 
DATEO 12-04-08: 
FIG 6 SAMPLE LOCA110N ~AP.DWG, Base.50b.DWG, B<lse50F.DWG, Bon-ngs.DWG, 
HISrDRICAL.DWG, npln1i<ly.DWG. UTILITIES.DWG. WETLAND-POND PLAT.DWG. ALL SAMPLES-REGULAR SCALE.DWG 

'-.._ '-.._ 
1'-- 1'--

'-.._ '-.._ 

w w 
f--- f---
<( <( 
0 0 

0 
--:> 
If) 

>" m 
z 

~ 
00:: 
0 

(,() 

z 
0 
1-
<( 
u 
0 
_j 

w 
m 
0 
0:::: 
o._ 

:-<' 
()_ 
w 

>" m 
0 
w 
:-<' 
u w 
:r: 
u 

~ 
C) 

z 
0:::: 
0 
m 

_j 

0 
Ul 

'-.._ 
1'--

'-.._ 

w 
f---
<( 
0 

:-<' 
()_ 
w 

>" m 
0 
w 
> 
0 
0"' 
0... 
0... 
<( 

u 
<0 
0 
m 
I 

N 
I 

<0 
ro 
OJ 

0 w z 
u 

0 z 
z w 
~ 

0"' 
w 

<( LL 
00:: w 
0 00:: 

NATURAL 
RESOURCE 

ECHNOLOGY 

PROJECT NO. 

1986/2.0 

FIGURE NO. 

6 



PROJECT: Waukegan Tar Pit Site 
DATESTARTED: ~3-=2~6-=9~1 ________ __ 
DATE COMPLETED: 3:2Q,_.-9.u1 ___ _ 

FIELD INSPECTOR: Bay Wuolo (SEC) 
CREW CHIEF: Exploration Technology 

Depth Blows Percent Net 
(Feet) Per s• HNU Profile 

BORING LOG 
BORING NO.:_&i . .~.-_____ _ 

RISER PIPE ELEVATION: --'f\L:iJu./t:.,___ ____ _ 

GROUND SURFACE ELEVATION: 585 8 

DESCRIPTION OF MATERIALS AND REMARKS 

Sand with black tar in pores, oil sheen, strong tar odor (slight solvent odor) 

No recovery -cuttings-have dark oily sheen-sand 
odor is that of gasoline or a solvent 

Fine to medium, gray to brown silty sand some tarry sand (very minor tar at 12.0)
maybe in groundwater. Minor tar odor (slight solvent odor). 

Augering stopped at 11.5'- auger going crooked 

is 

COMMENT: Ground Surface Elevation Referenced to North East Manhole (Assigned Elevation of 100Ft) .. SHEET _ 1_ QF_1 -
Later converted to Feet MSL (1 00 Ft. = 586..4 Ft. MSL) .. 
CS: Continuous Sample 
SS: Split Spoon Sample 



PROJECT: Waukegan Tar Pit Site 
DATESTARTED: ~1__ ______ __ 

DATE COMPLETED: 3><--=29,_-=91_,__ ____ _ 
FIELD INSPECTOR: James Staberg(BEC) 
CREW CHIEF: Exploration Technology 

Depth Blows Sample Percent 
(Feet) Per s· Type 

Net 
HNU Profile 

ss 

ss 

ss 

ss 

ss 

ss 

ss 

ss 

BORING LOG 
BORING NO.:_,B..c-:..L31_,___ ____________ _ 

RISER PIPE ELEVATION: ...oNIU./Aj,__ __ 

GROUND SURFACE ELEVATION: 586 1 

DESCRIPTION OF MATERIALS AND REMARKS 

Broken gypsum board material with a trace of tar 

Gypsum board material with some tar (sample) 

4 .. 4 Tar 
5.0-5.4 Tar with sand (sample) 

Black sand-tar (sample) (picture-B) tar at 7.0 

Black sand wit., traces of tar at 9.0' 

Same as above, no traces of tar 

Same as above (sample from top) 

. Same as above (picture··9) 

E..O .. B .. 16' 

COMMENT: Ground Surface Elevation Referenced to North East Manhole (Assigned Elevation of 100Ft.) .. SHEET _ 1_ OF:_1_ 
Later converted to Feet MSL (100Ft= 586 .. 4 Ft MSL) .. 
CS: Continuous Sample 
SS: Split Spoon Sample 
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From: Westman, Glenn H.
To: "vmosca@heyassoc.com"
Cc: Glenn R. Luke; Jennifer M. Kahler; nmprasad@integrysgroup.com; mpjouras@integrysgroup.com; Woolford,

Kurt A.
Subject: RE: NSG Property at SEC Pershing & Dahringer, Waukegan
Date: Tuesday, July 17, 2012 2:43:18 PM

7-17-12; SMC Permit File #02-47-214A

 

Following up on our pre-application meeting yesterday, I had the opportunity today to confer with Kurt

Woolford, SMC’s chief engineer, concerning the regulatory status of isolated Wetlands 1-3 on the NSG

property (see attached wetland exhibit).  Based on our review of the various maps, historic air photos

and other supporting documentation provided by Hey & NRT, it appears that Wetlands 1 and 2 meet

exclusion criterion a.(2) under the definition of Isolated Waters of Lake County (IWLC) in WDO

Appendix A.  Therefore, SMC will issue a letter shortly formally excluding these 2 IWLC
from regulatory status under the WDO.  Wetland 3 in the southwest area of the site does not

appear to meet any of the IWLC exclusion criteria – this small wetland appears to be a remnant

wetland on the site, based on the information reviewed.  Therefore, this small wetland will remain a

regulated IWLC under SMC’s jurisdiction.  Proposed impacts to Wetland 3 will require written

authorization from SMC (impacts to this non-high quality wetland would qualify for SMC’s General

Permit #2, as the wetland is less than 0.1 acre – no mitigation would be required).   

 

We would like to be of assistance.  If you have any questions, or would like to set up a meeting, please

call our office at (847)377-7705 or e-mail Glenn Westman at gwestman@lakecountyil.gov. If you have

any additional concerns that have not been addressed by the regulatory staff, you may contact Chief

Engineer Kurt Woolford kwoolford@lakecountyil.gov or Executive Director Michael Warner

mwarner@lakecountyil.gov at (847)377-7700.

Glenn H. Westman 

Principal Wetland Specialist 

Lake County Stormwater Management Commission (SMC) 

500 W. Winchester Road, Suite 201

Libertyville, IL 60048 

Phone: (847)377-7718 

Fax: (847)984-5747

E-Mail: gwestman@lakecountyil.gov

P Please consider the environment before printing this e-mail

 
 From: Vince Mosca [mailto:vmosca@heyassoc.com] 
Sent: Thursday, July 12, 2012 3:43 PM
To: Westman, Glenn H.
Cc: 'Glenn R. Luke'; 'Jennifer M. Kahler'; nmprasad@integrysgroup.com; mpjouras@integrysgroup.com
Subject: WDP No. 02-47-214A - Materials for Pre-application Meeting
 
Glenn:
 
Please find attached our cover letter and background information for discussion at our pre-app
meeting on Monday. Let me know if you’d like me to bring a hard copy.
 
Call with any initial questions.
 
Vince
 
 

mailto:GWestman@lakecountyil.gov
mailto:vmosca@heyassoc.com
mailto:gluke@naturalrt.com
mailto:jkahler@naturalrt.com
mailto:nmprasad@integrysgroup.com
mailto:mpjouras@integrysgroup.com
mailto:KWoolford@lakecountyil.gov
mailto:KWoolford@lakecountyil.gov
file:////c/gwestman@lakecountyil.gov
mailto:kwoolford@lakecountyil.gov
mailto:mwarner@lakecountyil.gov
mailto:gwestman@lakecountyil.gov


Vincent Mosca

Sr. Ecologist

Hey and Associates, Inc.

26575 W. Commerce Drive

Suite 601

Volo, Illinois 60073

 
847-740-0888 office

847-740-2888 fax

847-404-3303 mobile

 



 

500 W. Winchester Road   •   Libertyville, Illinois 60048  •  847/377-7700   •   FAX 847/984-5747 
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August 6, 2012 
 
 
Mr. Naren M. Prasad 
Integrys Business Support 
130 East Randolph Street, 22nd Floor 
Chicago, IL 60601 
 
RE: WDP No. 02-47-214A 
 North Shore Gas Property at SEC Dahringer and Pershing Roads; Waukegan, Illinois 
 PIN # 08-15-300-030 
 ISOLATED WETLAND EXCLUSIONS 
 
Dear Mr. Prasad: 
 
This letter is a follow-up to the preliminary jurisdictional determination (PJD) letter for the 
subject property issued by the Lake County Stormwater Management Commission (SMC) on 
June 11, 2012 (copy enclosed for reference).  Based on supplemental information provided on 
your behalf by Hey & Associates, Inc. (Hey), received by the SMC on July 12, 2012, it is our 
determination that Wetlands 1 and 2 shown on the enclosed Exhibit 7 are excluded from 
regulation under the Lake County Watershed Development Ordinance (WDO).  Specifically, 
these two wetlands appear to meet exclusion criterion a.(2) under the definition of Isolated 
Waters of Lake County in WDO Appendix A: “Excavations and impoundments permitted by right, 
prior to being a regulated activity, within 40% or more non-hydric soils.” 
 
Wetland 3 shown on the enclosed Exhibit 7 does not appear to meet the WDO exclusion 
criteria; therefore, this wetland remains a regulatory IWLC under the jurisdiction of the SMC.  
 
Permitting Considerations: 
 
The WDO requires that a Watershed Development Permit (WDP) be issued by the City 
Waukegan for proposed development of the property.  Please contact Mr. Ron Laubach, the 
City’s WDO enforcement officer, at (847)625-6827 for the WDP submittal requirements.  SMC’s 
written authorization will be required for any proposed impacts to Wetland 3 prior to the City’s 
issuance of the WDP. 
 
If you have any questions, or would like to set up a meeting, please call our office at (847)377-
7705 or e-mail me at gwestman@lakecountyil.gov.  If you have any additional concerns that 
have not been addressed by the regulatory staff, you may contact Chief Engineer Kurt Woolford 
kwoolford@lakecountyil.gov or Executive Director Michael Warner mwarner@lakecountyil.gov 
at (847) 377-7700. 
 

mailto:gwestman@lakecountyil.gov�


Mr. Prasad 
WDP NO. 02-47-214A 
August 6, 2012 
Page 2 of 2 
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If you would like to provide feedback regarding the SMC permit/inspection process please go to: 
(password – survey) 
www.lakecountyil.gov/Stormwater/Pages/permit-process-survey.aspx 
www.lakecountyil.gov/Stormwater/Pages/inspection-process-survey.aspx 
 
Sincerely,  
 
LAKE COUNTY STORMWATER MANAGEMENT COMMISSION  

                      
Kurt Woolford, P.E., CFM    Glenn H. Westman, PWS, CWS, CFM 
Chief Engineer    Principal Wetland Specialist 
 
Enclosure:  SMC’s PJD Letter Dated 6-11-12 with Wetland Exhibit 7 (Hey) 
 
c: Ron Laubach – City of Waukegan 
 Mike Jouras – Integrys Group 

Scott Kuykendall & Vince Mosca – Hey and Associates 
 Glenn Luke - NRT 
 

We transmitted this document via email.  Please print out a copy of the document and retain for your records.  If you are 
unable to print the document, or desire a hard copy mailed to you, please notify SMC at your earliest convenience.  

http://www.lakecountyil.gov/Stormwater/Pages/permit-process-survey.aspx�
http://www.lakecountyil.gov/Stormwater/Pages/inspection-process-survey.aspx�
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1800 Diagonal Road, Suite 500 
Alexandria, VA  22314 

Site-Specific Time Critical Removal Action  
Perimeter Air Monitoring Acceptable Air Concentrations 

As part of the focused time critical removal action project to be performed at the North Shore 

Gas Company’s former North Plant Manufactured Gas Plant (MGP) (Site) in Waukegan, 

Illinois, air monitoring will be conducted to measure the concentrations of MGP-related 

constituents associated with the removal action.  Two types of air monitoring will be conducted 

during the project.   

The first type will be real-time air monitoring of specific constituents (total volatile organic 

compounds [TVOCs], particulate matter less than 10 µm in size [PM10]) conducted with 

stationary air monitoring instruments as described in the air monitoring plan (AMP) presented in 

the Removal Action Work Plan developed by Natural Resource Technology, Inc.  The real-time 

air monitoring stations will be located at the perimeter of the Site.  These real-time 

measurements will be collected using automated air sampling and analysis devices at a specified 

sampling interval (e.g., every 15 minutes) over the entire day and compared in real-time to the 

perimeter Action Levels presented in the AMP.  Any exceedance of the Action Levels will 

require specific response measures by the removal action contractor to reduce the vapor and/or 

particulate phase emissions.  Also, in the event that the TVOC Action Level is exceeded, the 

real-time monitoring will include automated collection of constituent-specific data (benzene, 

toluene, ethylbenzene, and xylenes [BTEX]). 

The second type of air monitoring will be done using stationary sampling devices that take 

integrated air samples over a 24-hour period to measure the concentrations of MGP-related 

constituents at the Site perimeter (i.e., the fence line).  These samples are then sent to an offsite 

laboratory for analysis.  These air concentrations will be compared to the acceptable air 

concentrations (AACs) developed to be protective of public health, as described in this technical 

memorandum.  The goal of the air monitoring program is to maintain air concentrations at the 

secured perimeter of the Site, as measured in the integrated 24-hour samples, at levels below 

applicable AACs. 

MY03195.012 02F1 0712 MK26 
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Exponent was requested by Integrys Business Support, LLC (IBS) to develop AACs for the 

removal action project.  The AACs were developed to be protective of the residents living 

nearby, as they are the most sensitive population located in the Site area.  The AACs were 

developed using U.S. Environmental Protection Agency (EPA) risk assessment methods, the 

most current available toxicity data, physical parameter information, and by applying site-

specific exposure parameters that consider the nature of the removal project (U.S. EPA 2009a-d, 

2012a,b).  These site-specific AACs were developed based on the fact that the only potential 

exposure pathway for nearby residents for chemicals associated with the removal action project 

(i.e., soil removal) would be inhalation of fugitive air emissions, as the Site will remain secured 

with a perimeter fence.  These fugitive air emissions would be in the form of dust for those 

MGP-constituents that are relatively non-volatile (e.g., high-molecular-weight polycyclic 

aromatic hydrocarbons [PAHs]) and as chemical vapors for volatile MGP constituents 

(e.g., benzene and naphthalene).  

The specific MGP-related constituents for which AACs were developed were those that are 

typically evaluated for MGP projects because of their volatility and/or toxicity, including BTEX 

and eight specific PAHs.  In addition, the health-based value developed by EPA for dust (i.e., 

PM10) was adopted to address health concerns associated with particulate matter or dust. 

The Site is a vacant parcel located about one-half mile west of Lake Michigan.  The EJ&E 

railway is located along the eastern perimeter of the Site, Pershing Road is along the western 

perimeter, and Dahringer Road is along the northern perimeter.  Further west is the Amstutz 

Expressway, a four-lane divided highway.  The closest resident is located west of the 

expressway approximately 600 ft to the west of northwest corner of the Site.  The closest 

industrial area is about 750 ft south of the Site.  The perimeter fence is the closest location to the 

active removal project where the general public could potentially be exposed to fugitive 

emissions, as the general public will not have access to the Site.  The AACs were developed 

using a conservative approach, so that if exposure to MGP-related constituents occurred at the 

secured perimeter over the entire duration of the removal project for 24 hours per day, the 

exposure would not pose a health concern to the general public.  As distance from the Site 

increases, air concentrations will be diluted and reduced in concentration relative to those 
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measured at or near the Site.  The calculations used to derive the AACs are described below, 

followed by the specific exposure and toxicity factors used as inputs.  The resultant AACs are 

presented in Table 1.  

Equations and Methods Used to Derive AACs 

Equations 

The equations used to calculate the AACs were derived from current EPA guidance for 

inhalation exposures, as presented in the user’s guide for EPA’s regional screening levels 

(U.S. EPA 2012a).  

For this Site, the exposure terms were simplified because the exposure duration is short 

(i.e., approximately a year) because of the nature of the planned removal action, yielding the 

following site-specific equations for developing the AACs.  The equations differ slightly for 

noncarcinogenic and carcinogenic effects of a chemical.  The input values and definitions of all 

abbreviations are provided in Table 1. 

 

 

For noncarcinogens, a target hazard quotient of 1 was used to estimate the AACs.  For 

carcinogens, AACs were calculated using three different target risk levels of 1×10–4, 1×10–5, 

and 1×10–6, so that values could be developed that spanned the risk range typically considered 

when assessing cancer risks at Comprehensive Environmental Response, Compensation and 
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Liability Act of 1980 (CERCLA) sites.  Cumulative risks within the risk range are considered 

potentially acceptable depending upon site-specific circumstances that are evaluated by EPA.  

Cumulative risks above 1×10–4 are not typically considered acceptable.  The goal will be to 

manage fugitive air emissions during the removal action such that air concentrations are as low 

as practically possible.  Thus on average, the goal will be to meet AACs that are at the lower 

end of the risk range, and if possible below the range presented in Table 1. 

For chemicals for which both cancer- and noncancer-based toxicity values are available 

(i.e., benzene, ethylbenzene, and naphthalene), the AACs were calculated using both sets of 

toxicity values.  When the noncancer-based AAC was lower than the cancer-based AAC (for a 

particular risk level), the noncancer-based AAC was selected to be health protective, and is 

indicated with a box in Table 1.  Typically, at the 1×10–6 risk level, the cancer-based values are 

lower than the noncancer-based values, but as the target risk level for carcinogens is increased 

(i.e., from 1×10−6, to 1×10–5, to 1×10–4), the noncancer-based AAC may be lower than the 

cancer-based value.  This situation occurs for benzene at the 1×10–4 and the 1×10–5 risk levels 

and for naphthalene at the 1×10–4 risk level, indicating the cancer-based values for benzene and 

naphthalene in these cases are not health protective for noncancer-based effects and cannot be 

used as AACs. 

Exposure Factors 

The following section explains the basis for the site-specific exposure factors used to develop 

the AACs for the residential population near the Site.  The toxicity values addressed later in this 

document were developed in a conservative manner to be health protective for sensitive human 

populations, including children, and were used following the most current inhalation dosimetry 

methodology, thus do not require normalization to body weight and daily inhalation rate 

(U.S. EPA 2009e). 



Technical Memorandum 
July 27, 2012 

 

MY03195.012 02F1 0712 MK26 5

Exposure Frequency and Exposure Time 

The duration of the removal action is planned to be approximately 1 year (52 weeks), with 

activities that could potentially lead to fugitive emissions (e.g., active excavation of soil to 

remove historical structures and in situ stabilization/solidification of contaminated soil) 

potentially occurring during the entire period.  During active construction, excavated soil will be 

loaded onto trucks for offsite disposal as soon as possible to minimize stockpiling.  Stockpiles 

left during non-working hours will be covered with a vapor-phase suppressant foam and/or a 

tarp to minimize fugitive air emissions.  If necessary, additional engineering controls, such as a 

misting system or fan, will be used to control fugitive emissions from the Site.  

Work schedules at this Site may vary in terms of number of hours per day or number of days per 

week worked.  Therefore, the AACs were conservatively developed using the assumptions that 

emissions could occur 24 hours per day, 7 days per week during the entire year-long duration of 

the project (Table 1).  These exposure assumptions also correspond to the air monitoring 

sampling period (24 hours/day) that will be used for collecting the integrated air samples.  

Averaging Time 

For carcinogens, the averaging time is the full lifetime of an individual, assumed to be 70 years 

(equivalent to 25,550 days) based on EPA risk assessment guidelines (U.S. EPA 1989). 

For noncarcinogens, the averaging time is limited to the duration over which exposure may 

occur based on the same EPA risk assessment guidelines (U.S. EPA 1989).  For this site-

specific scenario, exposures may occur intermittently over the entire year, so the averaging time 

for noncarcinogens is 365 days.  

Toxicity Values 

Toxicity values used are presented in Table 1.  Values used were obtained from EPA’s 

Integrated Risk Information System (IRIS, U.S. EPA 2012b), EPA’s provisional peer-reviewed 

toxicity values (PPRTVs, U.S. EPA 2009a-d), and the California Environmental Protection 
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Agency (Cal-EPA 2009).  For noncarcinogenic effects of chemicals, reference concentrations 

(RfCs) were used to assess the toxicity of the MGP-related constituents.  RfCs are available for 

BTEX and naphthalene.  For carcinogenic effects, inhalation unit risk (IUR) factors were used 

to assess the MGP-related constituents.  There are IUR values for benzene, ethylbenzene, and 

the eight PAHs.  

For noncarcinogens, subchronic rather than chronic toxicity values were used.  EPA defines a 

subchronic exposure duration as one lasting more than 30 days up to 10% of a lifetime in 

humans, which would be 7 years (U.S. EPA 2011).  Thus, the 1-year total duration of this 

project is more appropriately considered a subchronic exposure period, rather than a chronic 

exposure period.  EPA provides PPRTVs for subchronic exposures for benzene, ethylbenzene, 

and xylenes, which were used in Table 1 (U.S. EPA 2009a-c).  For toluene, the PPRTV 

document recommends the use of the chronic value for subchronic exposures (U.S. EPA 

2009d).  

For naphthalene there are no subchronic inhalation toxicity values.  The EPA chronic RfC for 

naphthalene is based on a 2-year mouse study where nasal inflammation was observed in mice 

chronically exposed to naphthalene.  EPA did not note additional adverse effects at or near the 

dose level used to derive the RfC.  Nasal inflammation is a reversible effect, meaning once 

exposure ends, the inflammation will subside.  The estimated human equivalent concentration of 

naphthalene that would cause the nasal inflammation based on this study was 9 mg/m3 (U.S. 

EPA 1998, 2012b).  This human equivalent concentration was used by EPA with an uncertainty 

factor of 3,000 to derive the chronic naphthalene RfC of 0.003 mg/m3.  The 3,000-fold 

uncertainty factor is based on the following: 

 A 10-fold factor for extrapolation from an adverse-effect-level to a no-

adverse-effect-level 

 A 10-fold interspecies extrapolation factor to account for the differential 

sensitivity of humans compared to other animals (e.g., mice) 
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 A 10-fold intraspecies extrapolation factor to account for the difference in 

sensitivity among humans 

 An additional 3-fold factor was included because there were deficiencies in 

the toxicology data available (e.g., lack of reproductive data). 

 
As the period of exposure for this short-term project will be clearly subchronic in nature, a 

subchronic RfC was desired to more closely match the short-term exposure period.  To estimate 

a subchronic inhalation toxicity value for naphthalene, EPA’s chronic RfC (0.003 mg/m3) was 

multiplied by a 10-fold factor to adjust from a no-adverse-effect-level over a chronic period of 

exposure to a no-adverse-effect-level over a subchronic exposure period (i.e., 0.03 mg/m3).  

The seven PAHs listed in the attached table, other than naphthalene, are compounds that have 

been classified by EPA as probable human carcinogens for decades and are normally evaluated 

as such.  Benzene is classified as a known human carcinogen, and there is an IUR available for 

it in IRIS.  However, only oral cancer-based toxicity values (i.e., slope factors) have been 

developed for these seven PAHs by EPA.  The oral cancer slope factor for benzo[a]pyrene is 

presented in IRIS while the values for the other six PAHs are based on a potency factor relative 

to benzo[a]pyrene (U.S. EPA 1993).  However, Cal-EPA has developed inhalation toxicity 

values for these seven PAHs, which were used in the calculation of the AACs.  The 

classification of naphthalene and ethylbenzene as to whether they are considered carcinogens is 

currently under review by EPA (U.S. EPA 2004, 2012b).  However, Cal-EPA has developed 

cancer-based inhalation toxicity values for these two compounds.  AACs for naphthalene and 

ethylbenzene were developed using both cancer and noncancer toxicity values, with the lowest 

value being selected as the AAC.  

Estimated AACs and Application of AACs 

The estimated AACs are presented in Table 1.  Integrated air sample results collected over a 

24-hour period will be compared to the AACs in Table 1 for each of the volatile constituents 

(i.e., BETX and naphthalene).  While naphthalene is a volatile PAH that will be present in the 
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vapor phase in air, the other seven PAHs for which AACs were developed (i.e., benz[a]anthra-

cene, benzo[a]pyrene, benzo[b]fluoranthene, benzo[k]fluoranthene, chrysene, dibenzo[a,h]-

anthracene, and indeno[1,2,3-cd]pyrene) are relatively non-volatile.  These seven non-volatile 

PAHs are bound on the particulate matter or dust generated during the soil removal process 

rather than present as a vapor (like naphthalene) in air.  For these seven PAHs, two sampling 

methods will initially be used to evaluate compliance with the AACs, including integrated air 

sampling, and real-time air sampling of dust using a DustTrac monitor.  Integrated air sampling 

methods (i.e., using polyurethane foam (PUF) sampling media) will be used to directly measure 

the air concentration of the seven PAHs in the dust over a 24-hour period.  The integrated air 

sample results using the PUF sampling method will be compared to the applicable AACs listed 

in Table 1.   

In addition, the ambient air respirable dust concentration (i.e., PM10) will be measured using a 

real-time DustTrac monitor over the same 24-hour period that the PUF samples are collected.  

The measured dust concentration will be compared to the PM10 standard in Table 1.  The real-

time dust monitoring will be used to indirectly monitor if the AACs for the seven non-volatile 

PAHs are achieved when the PM10 standard is achieved.  Based on the maximum concentrations 

of each of the seven non-volatile PAHs detected in soil in the Removal Action Area, the 

maximum air concentrations of each PAH that could be generated if the PM10 standard 

(i.e., 0.15 mg/m3) is achieved were estimated (Table 2).  The predicted maximum air 

concentration of each non-volatile PAH (assuming the dust concentration was equivalent to the 

PM10) was compared to its AAC that was developed using a target cancer risk of 1×10–5, which 

is in the middle of the acceptable target risk range (Table 2).  In each case, the maximum 

predicted air concentration of each non-volatile PAH was much less than the selected AAC 

(Table 2).  For this reason, as long as the PM10 air standard is achieved, the air concentrations of 

each of the seven non-volatile PAHs are predicted to be below their respective AACs based on a 

target risk of 1×10–5.  If the PUF samples collected concurrently with the DustTrac dust 

monitoring yield PAH air concentrations below the AACs during the initial period of sampling 

this will verify the presumably conservative nature of the predicted air concentrations in 

Table 2.  Once this verification is completed with the PUF sampler and if the air concentrations 

of the non-volatile PAHs are much lower than their AACs, then the achievement of the AACs 
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for these non-volatile PAHs may be monitored indirectly by measuring the PM10 concentration 

(i.e., using a DustTrac hand held monitor), rather than using PUF samplers.   

Prior to beginning the removal action, concentrations of the MGP-related constituents will be 

measured to evaluate baseline levels in the Site area.  It is expected that the ambient or 

background air concentrations of the MGP-related constituents will be much lower than the 

AACs and will not contribute significantly to the daily air concentrations measured at the 

secured perimeter.  If significant baseline air concentrations are detected (i.e., near the AACs), 

then the AACs will be reassessed to account for this contribution.  Specifically, the AACs based 

on noncancer effects need to be achieved when considering the cumulative air emissions from 

both the removal action and baseline ambient conditions to maintain protection of the public.  

For the AACs based on carcinogenic effects, the point of comparison will be the incremental 

increased air concentration attributable to the remedial action (i.e., the incremental air 

concentration measured above the baseline conditions). 

Once the removal action begins, the project will be managed to minimize fugitive air emissions.  

The first line of information used to make management decisions to control fugitive air 

emissions will be real-time monitoring and comparison to perimeter air Action Levels.  These 

Action Levels are guidelines and not health-based concentration limits.  The primary 

management goal will be to minimize fugitive air emissions to meet the AACs presented in 

Table 1, as the AACs are health-based concentrations.  

For chemicals with only known noncarcinogenic effects (e.g., toluene and xylenes), there is a 

single noncarcinogenic-based AAC; thus, air concentrations above that value will be considered 

an exceedance of the AAC, which will require consideration of taking additional actions to 

reduce fugitive emissions at the Site.  For chemicals that are potentially carcinogenic, the daily 

incremental air concentrations above background will be considered acceptable if they are 

within the AAC target risk ranges presented within Table 1 (i.e., 1×10–4 to 1×10−6), as long as 

the cancer-based AAC at a given target risk does not exceed the noncancer-based AAC (see 

Table 1).  An incremental air concentration above background that is greater than the AAC 

based on a 1×10–4 target risk level will be considered an exceedance that requires considering 
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additional actions to reduce fugitive emissions.  However, any air concentration greater than the 

lowest AAC for a specific analyte will be viewed by IBS and their contractors as a need to 

review the process used to manage fugitive emissions.  Because Action Levels will be used with 

real-time monitoring as the first line of defense to minimize fugitive air emissions, exceedances 

of the AACs will reflect the need to review Action Levels and the real-time monitoring program 

to determine if lower Action Levels are required, or if more focused real-time monitoring is 

needed to better manage fugitive emissions. 

It is important to note that the AACs are representative of the average concentrations to which a 

residential receptor could be exposed without exceeding the target risk level over the exposure 

period (i.e., 1-year project duration).  Therefore, cumulative averages over the duration of the 

project are a more appropriate comparison value than single-day measurements for meeting the 

overall project goal of protecting the public.  While daily concentrations will be used as a guide 

to address the need for reviewing the fugitive emission controls, the overall goal of meeting the 

AACs will be based on the average concentrations achieved over the project duration.  If the 

project duration is extended significantly because of unforeseen circumstances, AACs may need 

to be adjusted.  However, whether adjusting the AACs is necessary will be determined based on 

the performance of the removal action up to the time that a project extension is first anticipated.  

The expectation is that the average air concentrations measured during the removal action will 

be maintained far enough below the calculated AACs that an extension of the project duration 

would not present any likelihood that the cumulative target risk goal (i.e., hazard quotient of 1 

or within the risk range) would be exceeded.  Therefore, unless this expectation is not met, the 

AACs should not need to be adjusted.  A comparison of the integrated air monitoring data to the 

AACs will be part of the completion report prepared once the removal action is complete. 

Lastly, these AAC values implicitly assume that a receptor will be near the Site for 24 hours a 

day during the entire project.  If residents spend any of their time in a different location, actual 

risks will be lower.  
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Table 1.  Site-specific time critical removal action perimeter air monitoring acceptable air concentrations:  Residential exposure scenario  

Site-Specific Acceptable Air Concentrations
Noncancer Cancer At Target Cancer Risk: 1E-04 At Target Cancer Risk: 1E-05 At Target Cancer Risk: 1E-06

RfC IUR Basis and Source at Target Hazard Quotient: 1 at Target Hazard Quotient: 1 at Target Hazard Quotient: 1

Constituent (mg/m3) (µg/m3)-1
of Toxicity Values (mg/m3) (µg/m3) (ppmv) (ppbv) (mg/m3) (µg/m3) (ppmv) (ppbv) (mg/m3) (µg/m3) (ppmv) (ppbv)

Benzene (cancer) -- 7.8E-06 C IRIS 0.90 900 0.28 280 0.090 90 0.028 28 0.0090 9.0 0.0028 2.8
Benzene (noncancer, subchronic) 0.080 -- NC PPRTV 0.080 80 0.025 25 0.080 80 0.025 25 0.080 80 0.025 25

Toluene 5.0 -- NC IRIS 5.0 5,000 1.3 1,300 5.0 5,000 1.3 1,300 5.0 5,000 1.3 1,300

Ethylbenzene (cancer)a -- 2.5E-06 C Cal-EPA 2.8 2,800 0.65 650 0.28 280 0.065 65 0.028 28 0.0065 6.5

Ethylbenzene (noncancer, subchronic) 9.0 -- NC PPRTV 9.0 9,000 2.1 2,100 9.0 9,000 2.1 2,100 9.0 9,000 2.1 2,100

Xylenes (subchronic) 0.40 -- NC PPRTV 0.40 400 0.092 92 0.40 400 0.092 92 0.40 400 0.092 92

Naphthalene (cancer)a -- 3.4E-05 C Cal-EPA 0.21 210 0.039 39 0.021 21 0.0039 3.9 0.0021 2.1 0.00039 0.39

Naphthalene (noncancer, subchronic) 0.030 c -- NC IRISc 0.030 30 0.0057 5.7 0.030 30 0.0057 5.7 0.030 30 0.0057 5.7

Benz[a]anthraceneb -- 1.1E-04 C Cal-EPA 0.064 64 0.0068 6.8 0.0064 6.4 0.00068 0.68 0.00064 0.64 6.8E-05 0.068

Benzo[a]pyreneb -- 1.1E-03 C Cal-EPA 0.0064 6.4 0.00062 0.62 0.00064 0.64 6.2E-05 0.062 6.4E-05 0.064 6.2E-06 0.0062

Benzo[b]fluorantheneb -- 1.1E-04 C Cal-EPA 0.064 64 0.0062 6.2 0.0064 6.4 0.00062 0.62 0.00064 0.64 6.2E-05 0.062

Benzo[k]fluorantheneb -- 1.1E-04 C Cal-EPA 0.064 64 0.0062 6.2 0.0064 6.4 0.00062 0.62 0.00064 0.64 6.2E-05 0.062

Chryseneb -- 1.1E-05 C Cal-EPA 0.64 640 0.068 68 0.064 64 0.0068 6.8 0.0064 6.4 0.00068 0.68

Dibenz[a,h]anthraceneb -- 1.2E-03 C Cal-EPA 0.0058 5.8 0.00051 0.51 0.00058 0.58 5.1E-05 0.051 5.8E-05 0.058 5.1E-06 0.0051

Indeno[1,2,3-cd]pyreneb -- 1.1E-04 C Cal-EPA 0.064 64 0.0056 5.6 0.0064 6.4 0.00056 0.56 0.00064 0.64 5.6E-05 0.056

PM10 -- -- NAAQS for PM10 0.15 150 -- -- 0.15 150 -- -- 0.15 150 -- --

Site-Specific Assumptions for Residential AAC Equations:
Averaging Time (AT) (carc) 70 years (lifetime)

= 25,550 days
Averaging Time (AT) (noncarc) 365 days  (reflects 52 weeks total duration of project)
Exposure Frequency (EF) 365 days  (reflects number of days removal of contaminated material occurs and time a resident would be in area, 52 weeks × 7 days/week)
Exposure Time (ET) 24 hours/day  (reflects number of hours a resident might be exposed)

Notes and Footnotes:
AAC equations, toxicity values, and sources based on EPA's regional screening levels (http://www.epa.gov/region9/superfund/prg/), which were last updated May 2012.
All AACs are rounded to two significant figures.
For noncarcinogenic effects, subchronic values were used when available.  For toluene, the subchronic value was the same as the chronic value.
When both cancer-based and noncancer-based AACs were available for a particular chemical, the lowest value (for a particular risk level) was selected to be health protective, and is indicated with a box.
a Classification of napthalene and ethylbenzene is currently under review by EPA.  Also see U.S. EPA (2004).
b The PM10 NAAQS  of 150 µg/m3 would also be protective of potential exposures to PAHs in dust. 

c A subchronic RfC was estimated based on the chronic RfC.  Refer to the text for details. 

AAC – acceptable air concentration IUR – inhalation unit risk PPRTV –  provisional peer-reviewed toxicity values (U.S. EPA; http://hhpprtv.ornl.gov/quickview/pprtv_papers.php)
Cal-EPA – California Environmental Protection Agency NAAQS – national ambient air quality standard RfC – reference concentration 
C – AAC based on cancer endpoint NC – AAC based on noncancer endpoint THQ – target hazard quotient
EPA – U.S. Environmental Protection Agency PAH – polycyclic aromatic hydrocarbon TR – target risk (carcinogenic)

IRIS – Integrated Risk Information System PM10 – particulate matter less than 10 µm in size

Air concentrations converted using the formula: (Concentration in mg/m3) = (Concentration in ppm) × (Molecular Weight/24.45) 
taken from U.S. EPA: http://www.epa.gov/iris/subst/0276.htm.

Molecular weights taken from EPA, regional screening values:  http://www.epa.gov/region9/superfund/prg/.

Conversion 1 ppm to mg/m3

Benzene 3.19
Toluene 3.77 Noncarcinogenic

Ethylbenzene 4.34 THQ × AT(noncarc)

Xylenes 4.34 EF × ET × (1 day/24 hrs) × (1/RfC)
Naphthalene 5.24
Benz[a]anthracene 9.34
Benzo[a]pyrene 10.32
Benzo[b]fluoranthene 10.32 Carcinogenic

Benzo[k]fluoranthene 10.32 TR × AT(carc)
Chrysene 9.34 EF × ET × (1 day/24 hrs) × IUR × 1,000
Dibenz[a,h]anthracene 11.38
Indeno[1,2,3-cd]pyrene 11.30

AAC noncarc (mg/m3) = 

AAC carc (mg/m3) =

AACs_North Plant_2012_07-25.xls



Table 2.  Maximum predicted ambient concentrations in air for particulate-related constituents
Table 2.  North Plant MGP Site, Waukegan, Illinois

Maximum Soil 

Concentrationa

Maximum Predicted Air 

Concentrationb

Residential Acceptable Air 

Concentrationc Risk Ratiod

Constituent (mg/kg) (mg/m3) (mg/m3) (unitless)
Benz[a]anthracene 960 0.000144 0.0064 0.023
Benzo[a]pyrene 810 0.000122 0.00064 0.19
Benzo[b]fluoranthene 630 0.000095 0.0064 0.015
Benzo[k]fluoranthene 420 0.000063 0.0064 0.0098
Chrysene 970 0.000146 0.064 0.0023
Dibenz[a,h]anthracene 88 0.000013 0.00058 0.023
Indeno[1,2,3-cd]pyrene 300 0.000045 0.0064 0.0070

a Maximum soil concentrations listed are based on the highest concentration of each constituent sampled from within the 
  proposed excavation areas.  The highest concentrations were obtained from soil boring locations SB42-001 (6–8'), 
  SP136-002 (4–6'), and SP156-002 (8–10').
b Based on an action level for PM10 of 0.15 mg/m3 and calculated using the concentration of each constituent in soil as the 

  assumed concentration of the constituent in airborne respirable dust.

c Acceptable air concentration (AAC) for a resident based on a 1×10–5 target risk (from Table 1).
d Risk ratio represents the ratio of the maximum predicted air concentration over the AAC.  A value less than 1 
  represents an air concentration below the selected target risk level.

Maximum Predicted Air 
Concentration (mg/m3)

Maximum Soil 
Concentration (mg/kg)

PM10 Action 
Level (mg/m3)

(1×10–6 kg/mg)= × ×
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. 
WASTE MANAGEMENT 

Profile Addenduxn.: State of Illinois 
GENERATOR'S CERTIFICATION 01" SPECIAL WASTE STATUS 

F. Additional Waste St:rea1n lnfor~nation 

Profile Number: _,E,_,_F___,_14_,_9,_6=-----------------------------------

Generators Name: Former North Plant Site 

Generators SITE Address: Undeveloepd parcel southeast of Pershing Rd. and Dehringer Rd. Waukegan. IL 
{The location where the waste is generated) 

Waste Name: MGP contaminated soil 

The Illinois Pollution Control Act allows a Generator to certify that their pollution control waste or industrial process waste, is not 

an Illinois Special Waste (Section 3.45). By completing the following questionnaire, you may certify that the waste stream 

represented by the Waste Management Profile referenced above is not an Illinois Special Waste as defined in the Act. 

Is the waste referenced above any of the following: 

1. A Potentially Infectious Medical Waste (PIMW)? 

2. A Hazardous Waste as defined in 40 CFR 261 or in 35 IAC 722.111? 

3. A Liquid Waste (fails the paint filter test as defined in 35 lAC 811.107)? 

4. A regulated PCB waste as defined in 40 CFR 761? 

0 Yes ~No 
0 Yes l!f No 

0 Yes ~No 
0 Yes ~No 

5. A NESHAP regulated asbestos waste other than waste from renovation or demolition? 

6. A waste resulting from the shredding recyclable metals (auto fluff)? 

0 Yes rENo 

0 Yes i!f' No 

7. A de-listed or de-characterized hazardous waste, subject to LOR requirements under 35 lAC 728.107? 0 Yes !if' No 

In determining that this waste is not a liquid, I have used knowle9-9e of the processes generating the waste and the attached 

supporting documentation: 0 MSDS r£ Analytical ~ Other (explain below): 

Profile established in 2002 and extended in 2004. 

In determining that this waste is not RCRA hazardous, I have used knowledge of the processes generating the waste and the attached 

supporting documentation: 0 MSDS 0 Analytical r£ Other (explain below): 

MGP exemption 

8. Is the waste represented by this profile sheet subject to the Illinois Solid Waste Management Act fee? 0 Yes M No 

By signing below, I certify my waste is NOT an Illinois Special Waste, and that I understand that a person who knowingly and 

falsely certifies that a waste is not special waste is subject to the penalties set forth in subdivision (6) of subsection (h) of 

section 44 of the Illinois Pollution Control Act. 

Title: Sr. Environmental Engineer 

Date: 4/18/2012 

©2006 Waste Management, Inc. January 2006 
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GENERATOR'S WASTE PROFILE SHEET Profile Number. WMI EF / '{? 6 
~Hbtory : 

iiiiiillllllllllll~iii~i'io.ii:liiiiliiiliiiiiililoe-oa~~ 
Suvi~:e Afr"~~~tnl on file'? ®YES 

l. G~ Name: f9rmet Hortll PlUd NOF Sl111 
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~c-inogcn 

ftnb!p.& 'Rd & Dahrlnpr Rol4. 
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f.Layen g. Free liquid lliDJe 
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.. dlis. USEI'A b~.ctow .... (40 011. hn Hl)'l Jr"" ~ 1¥ 110, •kip ro 2--·-~·····~RR•·-~~··----n·

.. lfya,ldallif7 AU. USOA lllfiCd 1M ....... ~tti~Uc: was~ IIOIJG 1111111!1m (0, f, K, F, U) 

6: 6acm;t:JJ~,..._.~~a~~~~~~a~Jinaii&Car6otl•eoa~~~•usc:aJIIIPb'l·-·.... .. Oru 0~ 
(If,., lht ins~ 8.1J> 
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Doa !he..,....~- •:r lllb w._. p&Wi~ ~ (Oftllln etllldmllllaa• ofl'gj7eh!Orlntllld Bipflci!Jb (PCBs) rep.led 
b)' 40 CPa ,,J 1 (lSO Jlllll' Dr '"''" rn~~n • IClllnlD ~ ~ Pflft') R'"'M-• -~--·--.... -~ ................. , • 
•. Jr prwe~~t," clio NIIOQira!IOll ~ 04 a dr1 "KKJIIIDII,.IIf ---.. ---.. ~··"""''""'"'" Om 8 1'10 
11. If 7"• ,..,. lilt PCI•Imporwd IJIJD Ill& U.S.7n·····~•"''"''""·~ .. --~~·"-·~~............ OYI!S NO 
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I• the"""~ &y IIIia Mite pnalllc .._ M- hlllle Ullnutl Sol14 Wlfll! ~Act te~T ... """'*'"' 
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07/01/2004 THU 9:44 FAX 22Cl0B 

"""' WASTE ~GEMEN'I;.INC. 

AnouaJ Gtnerator Spedal Waste R~crtific:atkm for 
Dispo!J&I of Special Wa.~c 

Geucratur Name: North Shore Gas Co, Profile Nwnlx:r. Ei' 1496 

JllinoJsEPA JDNumber. 0971903009 

Getll:ric Woste NII!Tie:, HGP contalll1nated soil 

Pru~s which generated wa.'lte: Re111ed1ation activities Former MGP s1.te 

l certify UDdc:t penalty of law tballhil doc:umc:nl 8Jll'l all allaclnnents were Jlt'Cpai'Cd under ,111)' dite<:Uon w 
11LIJM!I'4'iaion m a«<tdmce wlrh a •Y'tem designed to as11ure thld quaUtted personnel J)r'Opa'ly &ather and 
eva.lua1c the fnfonnatioa submitted. Based on ID)' inquiry oC lh\1 per$011 or pmons who manage lhc system, 
or tborse pet80n8 direc11y tespoDSible for gatheriDA.1bc infOJlWitlon, the iDformatiou submitted !I true, 
aceuraac. 8J1CI complete. I have used Jnlimlted kaowledge of our J)I'OOC.U which geacrate5 1he wa.'lte and 
Cl.'ltit)' that neither lhc process gc:neratiDg the waste nor 1he cbem;QI or pllysical dlarar:tcristi.cs 111" the 
waste bave elaPJged s.lncc tltc pre-eccepta~K:c analysis wa. .. conducted on tbis w~am. I nm 11wa:re tbatllu:re 
are afgnifi~ p~malties fer knowing!)' submbling flllse InfOI'lllatiou. including the pii.'ISiblllty uf fine and 
imp:rUonment. 

For wute being rcc:eiwd for disposal. plea."'e ~one oflhe foDnwlng by marking Jt with an .. X": 

_)( _ Then have been DO changes m tht. lo\l~wiaa sint:B the Spooia\ Waste 
~q$IDCO !onn was filed: 

1. l.ahoratory analysJs (copie3 to be attached); 
2. Rawml1terialln thewasrc-g~pruc:eu; 
3. The wuLt.o.,gencradngprocess ibc:lf; 
4. The physlcal orlmzardou.• characteristics oft:bc waste; a.ad 
s. New information on lho 1wmaD health cfl'ect1 ur e~ to the waste; or 

__ TU t.banp m thr. ph)'sical or ha7ardous ~stic of the waste is nm 
suCJ"JCieot t.o require a UW SJltclid WJL.W J)J'Oflle. 

~xplaiD:_ ·-- ---·-
Si&D~Lure; fli._ ~7:;;/. .. ~ / . -· ~ate: 0 7 ~ ~~- 0 L 

(F~dulyauth~cnt) ' 

Note to Cicnmtor: Prc~ce annlysl" must be cunducted at lea.~ every five Ye&r-1 in accori.IUncc·with 
lhe rec:d\ring tbcllit,y'H permit. · 

@002/002 

ZOOIZOO 'd SLt'U 
t£I.LO ~OOZ'l0'1lll' 



Dear Generator, 

T0:7e86560684 

:ijiCCial wll~ Group 
524:1 W. llllll SI¥C'CII 
c:;ccm., ruln"i' GI)IJJ.4 
701·~2-")56 

Your waste bas been found to contain r~uc.-1ive sulfide andlnr cyanide in concentration.' 
arcator lhnn JO PPM, hut less than 500 PPM tor :ndfides and 250 l'PM for cyunidea. The 
IU1m1is EPA hus indicated that additional inlUm1utiPn tnncenuna this ~Jt: stream wilJ. 
be l"equia'ed J)lior to landfill appruval. Specifiully: 

Ha.."~ the waste ever eaud il\)ury ln a w'lrkeT 
b\:cause clfH2S ur HCN generation'/ 

Jlave tllc OSHA workplace air cnn~ntradon 
limits fOJ ~ilhfi H2S ar HCN been exceeded 
in areas where the waste is gcru:ratcd, si.Or"d• 
or otherwise handled? 

Have ail concc:nuations of H2S err HCN ubove 
A lew PPM ever been encountered in arel)fl where 
the wasto ~~ '""cmatc:d, stored, or orhuwisc hAndled? 

Have uny aft~ problems described above ev~r been 
encountered wit.b diS))OsaJ ofthili wustt1? (i.e. la.nd 
disposal, treatment, ftt:.) 

Yes<§) 

Jr you indi<:a~ed a poaJtivc reaponac tn any or lht oabove questioll5, please explain heluw: 

PAGE:I1l2 

SiuccrcJy, .~~ 
Joe Kash 
Resiunal Cnmpliance Manager 

7.nt!/::O:OO"~ LOtU 

(Gcnaator•s Si8Q.ature) 

S av rb~ fr< ft rJeee_ 
(Title) 9/ ~ ~~ ~~···ltl'2~---(0atc) 

ta9o9~9SOL ~1:zo ~oo~·so·das 



l'acilicy Name 
f;~<:ility Addre~s 

Q,nerator Name: 

Generator Address: 

Special Waste Preacceptance ·Form (Profile Identification Sheets) 
e.,..,..., qc.. 

0970250003 Cnuntt:,¥sjde Landfill Facility ID No 
!172 5 llf Kl s::r ,Grayslake Generator Contact Person 
"' ... , '"'!"'>\ ~ Generator Mailing Address: 
II""Q'Cnutt- gp::*b X""'* Mlrt $:,..xo: 

A I··$ ...... M. I I ..... d;. 

?c..-s b.'"" B;Al. & De• hd-cc'g&• l(fdifferem) 
~ ,_ .J ..... - .., Phone Number: _.{_...--..,t..,1.,."'-"-"-=..~.£.=--~ .... a., ......... .__ _______ _ 

ILGcneratorlONo: ;;~;:r;·; -;;;:;; lc(Dcr"L Transporter: - ~- !. A+~o---. ... , 

Generator SIC Code: Transponcr Phone: 

'fhis is a: 0 Pollulion Control Waste, Qlooustrial Process Waste as defined in Section 3 of the Act. 

Process Description 
Ger.~ric Name: 

(!e>vc Wanl:-••7 ooasti1uem fo1 ~ich analysis bas ,.,. b<en conduc:ICd) 

~:.a....'· ~ -. """". . ..%. ' -•nrw'"':J":\'CD" • n+cr•m C£...,..·e.' 
Ml:iP c.. .. +··· ~nd-d s..,:' ,. ·. '· -

· Analysis 
l>llysical Characteristics: 
I'll int filter test: 

Major ConstitueniS: Sn; 
Pnctrometer Test: "'7N;";'/A.~u..._._ ___________ _ 

t Indicate pass or fail) 

Waste Phase: SoUd 
Percent Solids: qz. . .$ 
Aash Point°F: -,-'2.;;uo'"o:.-.~------------

Perccnr Acidii)'/Alk.alini'Y N/A pH (for aqueous wastes only) _""f...L .... ~--~---------

ppm t>Pm 
Constituant Limit PQL Result Constituant Limit PQL Result 

0004 Arsenic 5.0 ""'O·iO 0026 Cresol 200.0 

0005 Barium 100.0 "' •• 0 0027 I, 4-Dichloro~nzene 1.5 < o. i() 

0006 Cadmium 1.0 <o•OS"'c. 0028 I, 2-Dichloroethanc O.!i. ..Co. \o 

DOO? Chromium 5.0 .r.o,on 0029 I, I -Oichlorocthylenc 0.7 ..Co. 1 o 

0008 Lead s.o C:.O •O!:'c 0030 2. 4-Dinitrotoluenc 0.13 " <o·'•o 
0009 Mercury 0.2 .to.ao:z.o 0031 . Heptachlor (& epoxide) 0.008 ~o.ao~ 

DOlO Selenium 1.0 "'~·l" 0032 Hexachloro~mene 0.13 "'O•Ie 

DOll Silver s.o 4:0•05"'0 0033 Hexachlorobutadienc 0.5 .C.o,IO 

0012 Endrin 0.02 ol40.co !;~ o 0034 Hcuchlorocthane 3.0 <o.l 0 

0013 lindane 0.4 <C•Cio~."2.~ 0035 Methyl ethyl ketone 200.0 .o!Oo\0 

0014 Methoxychlor 10.0 c:o.~-z.s- 0036 Nitrobenzene 2.0 .,eo.,o 

0015 Touphene o.s <'D· OS"c 0037 Pentachlorophenol 100.0 otl.c.sc. 

0016 2. 4-D 10. ...Cc,.,: 0 0038 Pyridine s.o c:.o.~o 

0017 2, 4, 5-TP Silve~ 1.0 ~o.oco 0039 Tctracholorethylene 0.7 <o•lc. 

0018 Benzene o.so .£0•1 0 0040 Trichloroethylene O.!i .C.Ool 0 

0019 Carbon Tetrachloride o.s ~O•iO 004J 2. 4, S·Trichlorophenol 400.0 <.o, 'o 
0020 Chlordane 0.03 "'OoO\ (> 0042 2, 4. 6-Trichlorophenol 2.0 -"0·10 

0021 Chloroberuene lfJO.O "'0•10 0043 Vir.~·l Chloride 0.2 <.o.1 o 

0022 Chloroform 6.0 c.o. \0 Reactive Sulfide 500. .c. 23o • 
0023 o·Crcsol 200.0 co. \c. Reactive Cyanide 2.50. llllo,~t ' . " 0024 m-Cresol 200.0 C:¢•<C Phenols 1000. o. '2. 'q 2·0 
rxrzs p-Cresol 200.0 ..i.Q•IO EOX JO.OOO 

PCBs 50. .co.q; 

1'111: above analysis has been conducted in accordance with SW-846 Test-Methods for Evaluation of Solid Waste. I have reviewed d1e analysis and the attached cc:rtil'icatior 

, form (if applicable) and dete~ined that the waste will be:~ accepted ___ rejected in accordance with the terms of our facilily operating permit. In addition. I agrc:l 

'" require lhe generator to rccenify annually that this waste has not changed sine the preacceptance analysis was conducted. 

I ..:cnify under penalty of law that this document and all attachments were prepared under my direction or supervision in accnn.Ja11ce with a system designed to assure tim ' 
•tllalified per~onnel properly gather and evaluate the information submitted. Based nn my inquiry of the person or pcrsom whu manage the system or those persons dir~ctl 
r.:sponsihle for gathering the information, the information submitted is true, accurate and complete. I am aware that there He significant penalties for knowingly sut>n•iuin 
raise information, including the possibility of fine and imprisonment . 

.Si!!narurc ~ k':c.R Date: 0 Cj' - ..;;o...:~;._-_,Oo...'=--------
l'rinted Name:. Jos~ \::.c,sh Title: _ _.....$""u.:.""""·.:../lr""""P_~---.....;..---
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NATURAL RESOURCE TECHNOLOGY 
 

SECTION A HEALTH AND SAFETY PLAN 
SUMMARY 

 
A copy of this Health and Safety Plan (HASP) will be maintained on site during field activities and updated 
as deemed necessary by the Project Manager. 
 
SITE INFORMATION 

Site Address: 849 Pershing Road 
Municipality / County: Waukegan, Il / Lake County 
Major Cross Roads 
and/or Geographic 
Features: 

SE of W Greenwood Ave and HWY 137 
~0.5 mile West of Lake Michigan 

 

 

 
HOSPITAL INFORMATION 
 
Route to Hospital Map, detailed description on next page 

Hospital Name: Vista Medical Center – East 
Hospital Address 1324 North Sheridan Road 

Waukegan, Il 60085 
 
Route to Hospital Map, detailed description on next page 
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HOSPITAL ROUTE DESCRIPTION 
 

 Description 
1. Start at 849 Pershing Road going NORTH toward Greenwood Ave 

 
2. Turn LEFT on Greenwood Ave 

 
3. Turn LEFT on North Sheridan Road 

 
4. Arrive at 1324 North Sheridan Road 

 
5. Turn RIGHT on Glen Flora Ave for Emergency Room Entrance 
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EMERGENCY CONTACT LIST 

Agency Name and Address (if applicable) Contact Number(s) 
Fire Dept: Waukegan Fire Department 911 / 847.249.5410 

Police: Waukegan Police Department 911 / 847.360.9000 

Sheriff: Lake County Sheriff’s Department 911 / 847.377.4000 

Local Utilities: JULIE Illinois One-Call System 811 / 800.892.0123 

NRT PM: Glenn R. Luke 262.523.9000 office 
262.719.4513 cellular 

Ambulance 911 911 

Hospital: Vista Medical Center – East 
1324 North Sheridan Road 
Waukegan, Illinois, 60085 

911 Emergency 
General (847.360.3000) 
 

 
 

Description of Site:   
The North Plant Site is a former manufactured gas plant covering approximately 21 acres and 
comprises four parcels. The site is bound to the north by Dahringer Road, to the west by Pershing 
Road, to the east by property owned by the EJ&E Railroad, and to the south by property owned by A.L. 
Hasen Manufacturing Company. Two parcels covering approximately 16 acres are currently vacant 
and undeveloped. The remaining area is owned by EJ&E Railroad and Includes the remainder of the 
Waukegan Tar Pit. 

 
 

Activities:   
Surface material at the site will be removed through excavation for landfill disposal. Subsurface source 
material at the site will be remediated through in situ solidification/stabilization. Material is expected to 
contain contamination related to the former MGP facility and typical of a developed industrial area. 
Excavation and ISS will be performed by a qualified contractor. NRT will perform oversight activities 
and will collect and process soil, air, and wastewater samples. NRT will not operate any excavation 
equipment. Specific activities anticipated for NRT include the following: 
 
Air Monitoring: 

• Operation and collection of samples from SUMMA canisters 
• Operation of portable aerosol monitoring equipment 
• Operation and maintenance of photoionization detector 

Soil Sampling: 
• Collection, processing, and shipping of samples for laboratory analysis 
• Preserving soil samples with ice and/or methanol 

Wastewater Disposal Sampling: 
• Collection, processing, and shipping of samples for laboratory analysis 
• Preservation of water samples with ice, hydrochloric acid, nitric acid, sulfuric acid, and/or 

sodium hydroxide 
 
HEALTH AND SAFETY MONITORTING AND LABORATORY AND FIELD ANALYSIS: 

 
 

Air monitoring will be performed for VOCs and particulates. 
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EQUIPMENT, PRESERVATIVES, CALIBRATION MATERIAL, DECONTAMINATION 
CHEMICALS:

 
 
Health/Safety Hazards on Site:   
 

Chemical / Material Media Maximum 
Concentration 

Routes of Exposure 

Volatile Organic 
Compounds 

Soil/Water High, Potential for tar Inhalation, ingestion, skin/eye 
contact. 

Semi-Volatile Organic 
Compounds 

Soil/Water High, Potential for tar Inhalation, ingestion, skin/eye 
contact. 

Metals (arsenic, copper, 
lead, mercury, zinc) 

Soil Low Inhalation, ingestion, skin/eye 
contact 

 
The safety coordinator/emergency coordinator will be the NRT staff personnel supervising the field 
investigation/work. 
 
Protective Equipment/Instruments: 
In general, personal protective equipment (PPE) will be used as specified on Table 1 for the anticipated 
project tasks. The health and safety manager and/or the  project manager may require additional PPE 
based on field conditions or additional data collection.  

Safety Equipment:  
Fire extinguishers and first aid kits in field vehicles and field office. 

 

MSDS for listed materials are in Appendix A 
• Air Monitoring Equipment – with lithium ion battery 
• Field Chemicals including bug repellent spray or cream (e.g., Off) and sun screen 
• First Aid Kit including eye wash sterile solution, rapid aid instant cold pack, PVP iodine 

scrub solution, burn spray, hydrocortisone cream 1%, neomycin antibiotic ointment, 
antiseptic spray 

• Equipment decontamination with Alconox 
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DISTRACTED DRIVING ACTIVITY PROHIBITIONS 

Illinois bans the use of handheld cell phones while driving in school zones or highway construction zones. 
NRT prohibits all driving distraction activities, including eating, grooming, reading, text messaging, taking 
notes, internet access, and media viewing related activities when driving NRT owned or rented vehicles, 
whether driving for business or personal reasons. 
 
NRT prohibits all driving distraction activities; including eating, grooming, reading, text messaging, taking 
notes, internet access, and media viewing related activities when driving NRT owned or rented vehicles, 
whether driving for business or personal reasons. 
 
The use of cellular phones for conversation should be reserved as a non-driving activity or limited with the 
following guidelines: 
 

■ The first priority during cell phone use is safe driving. Never allow a phone conversation to 
distract you from concentrating on driving. 

■ Always follow restrictions and bans for the state and municipality you’re traveling in; the following 
link has a summary of State laws http://www.ghsa.org/html/stateinfo/laws/cellphone_laws.html. 

■ If it's unsafe for you to answer a call, let your voice-mail pick it up. 

■ Use a headset while driving, or pull over to use a handheld phone. NRT will provide a hands-free 
accessory of NRT’s choosing, for your cell phone if the accessory did not come with your cell 
phone. 

■ Keep conversations short and suspend the call in serious circumstances (e.g., heavy traffic, stop-
and-go traffic, maneuvering around hazards, severe weather conditions). 

■ Avoid placing calls while moving; use speed dialing when making calls and strive to plan calls 
before driving is started. When dialing manually without the speed-dialing feature, dial only when 
the vehicle is stationary. 

■ When receiving a call, inform the caller that you are driving and will suspend/end the call without 
notice if traffic conditions become hazardous in any way. If possible, ask a passenger to make the 
call for you or at least dial the number for you. 

■ If you’re talking while driving, keep your head up, your eyes on the road, and frequently check the 
side and rearview mirrors. 

■ To obtain roadside assistance or report emergencies, use 911 and give exact location, nature of 
emergency, name, and number. 

 
Reporting 
Report all cell phone near-misses and accidents on the NRT Accident/Near-Miss Reporting Form 
included in Appendix B. 
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Table 1. Summary of PPE By Sampling Activities 
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S
ite

 R
e

co
n

n
a

is
sa

n
ce

/F
ie

ld
 

M
o

b
ili

za
tio

n

IS
S

 F
ie

ld
 O

ve
rs

ig
h

t

S
o

il 
S

a
m

p
lin

g
 (

h
e

a
vy

 
e

q
u

ip
m

e
n

t 
o

r 
d

ri
ll 

ri
g

)

S
o

il 
S

a
m

p
lin

g
 (

h
a

n
d

 a
u

g
e

rs
 

o
r 

sh
o

ve
ls

)

T
e

st
 P

it 
E

xc
a

va
tio

n
/T

re
n

ch
in

g

S
u

b
su

rf
a

ce
 s

tr
u

ct
u

re
 

in
sp

e
ct

io
n

 (
fr

o
m

 s
u

rf
a

ce
)

Steel-Toed Boots 
(Rubber)

Av Av Av Av Av

Steel-Toed Boots 
(Leather)

X X X X X X

Hard Hat X X X X

Safety Glasses/Goggles X X X X X X

Gloves-Inner (Nitrile) Av AV X X X Av
Gloves-Outer (Nitrile) X X X
High Visibility Vest X X X X X X
Tyvek Coverall Av Av Av

Hearing Protection Av Av Av Av

X = PPE Required
Av = Have available at work site

X X Av Av
Photoionization
Detector (PID)

Av
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FIELD HEALTH & SAFETY PLAN REVIEW 
I CERTIFY THAT I HAVE READ AND UNDERSTOOD ALL HEALTH AND SAFETY PROCEDURES 
WITHIN THIS HEALTH AND SAFETY PLAN: 
 
 
Name and Affiliation (printed)  Signature  Date 
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SITE-SPECIFIC SAFETY MEETINGS 
Lead Date Time Topic(s) Personnel 
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SITE-SPECIFIC SAFETY MEETINGS 
Lead Date Time Topic(s) Personnel 
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SECTION B -  HEALTH AND SAFETY PLAN 
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1 INTRODUCTION 
 

1.1 Purpose and Scope 

This document describes the health and NRT safety procedures and requirements for field activities. This 

document is intended to serve as a Multi-Site Health and Safety Plan (HASP) to ensure that fieldwork 

performed by NRT is in compliance with applicable federal, state, and local occupational safety and 

health regulations. Subcontractors shall be made aware of the requirements of this plan; however, 

subcontractors are required to have their own plan for the health and safety of their own 
employees and for following all applicable federal, state, and local regulations. 

In compliance with HAZWOPER, a comprehensive work plan will be developed for each site to evaluate 

the logistics and resources needed to reach work objectives for site operations. The work plan will identify 

key individuals and their responsibilities, site activities, methods for accomplishing objectives (sampling 

plans), and normal operating procedures. Site-specific work plan(s) will be available on location at the 

site. 

1.2 Health and Safety Plan Modification Procedures 

Due to varying site conditions or encountering unanticipated hazards, it may be necessary to revise the 

health and safety plan. Necessary plan changes that call for more stringent procedures or a higher level 

of personal protective equipment (PPE) may be made at any time by the Health and Safety Manager 

(HSM), Project Manager (PM), or Task Leader in cooperation with the Project Health and Safety Officer 

(PHSO). 

Plan changes that would make safety procedures or PPE requirements less stringent may be made only 

with approval of the HSM and PM. Plan changes must always be put in writing and communicated to all 

field personnel. 
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2 KEY PERSONNEL/IDENTIFICATION OF H&S 
PERSONNEL 

 

2.1 Key Personnel 

Responsibilities for health and safety compliance issues associated with hazardous waste operations are 

primarily vested in the project organization, with support from appropriate health and safety professionals 

on NRT's technical and administrative staffs. 

2.2 Site-Specific Health and Safety Personnel and Organizational 
Responsibility 

2.2.1 Corporate Health and Safety Manager 

The Corporate Health and Safety Manager (HSM) acts as a technical resource to all NRT offices on 

health and safety matters. This person is responsible for ensuring that all NRT health and safety 

programs comply with applicable federal, state, and local statutes for safety and health protection; 

executive orders; operating orders; permits and regulations; and company policies and procedures. The 

HSM is also responsible for review and approval of all site-specific Health and Safety Plans, serves in a 

consultation capacity to the technical staff on health and safety-related issues, and has the authority to 

conduct health and safety audits. 

2.2.2 Project Manager  

The Project Manager (PM) is accountable for health and safety compliance on his or her projects. The 

PM is responsible for the technical and financial execution of the project, and has the authority to commit 

resources, adopt program policies and procedures, and approve expenditures and subcontracts. The PM 

will ensure that adequate resources are budgeted and available to implement the health and safety 

program and that appropriate technical resources are brought in to support the health and safety needs of 

the project. The PM will ensure that health and safety is a high priority in planning fieldwork and/or lab 

studies, and that adequate resources are available to develop and implement an appropriate 

project-specific health and safety plan. 
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2.2.3 Project Health and Safety Officer 

The Project Health and Safety Officer (PHSO) is responsible for developing and implementing the project- 

or Site-Specific Health and Safety Plan. In the event a PHSO has not been identified for a specific project, 

the PM will assume those responsibilities. The PM is ultimately responsible for health and safety for the 

project. It is the responsibility of the PM to report any unsafe conditions reported by project staff to the 

HSM and to work cooperatively to mitigate unsafe conditions. The PHSO will also ensure compliance with 

health and safety requirements presented in this Plan. The PM will serve as the PHSO unless site-

specific hazards are identified warranting assignment of a PHSO to the project. To meet these 

responsibilities, the PM/PHSO may: 

■ Act as a health and safety consultant to the project field staff 

■ Provide site-specific training to staff assigned to work at the site 

■ Review and confirm any changes in personal protective clothing or respiratory protection 
requirements 

■ Require the specific health and safety precautions be taken before personnel enter a site 

■ Restrict access to the site or a portion thereof 

■ Perform necessary personnel monitoring 

■ Stop work when the health or safety of project personnel are jeopardized and order the 
immediate evacuation of personnel from any area of the site 

■ Require personnel to obtain immediate medical attention if warranted 

■ Provide health and safety briefings to site visitors 

■ Enforce the requirements stated in the Corporate Health and Safety Manual and the project- or 
Site-Specific Health and Safety Plan 

2.2.4 Field Team Members 

NRT personnel must know, understand, and comply with the requirements of this Plan developed for their 

projects. Field personnel will: 

■ Read and understand all applicable health and safety plans 

■ Perform work safely 

■ Be aware of and alert for signs and symptoms of work-related injuries and illnesses 

■ Promptly report any unsafe conditions that may occur on site to the PHSO, PM, and/or HSM 
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2.2.5 Subcontractors 

Subcontractors have primary responsibility for the health and safety of their own employees. However, 

NRT is required by OSHA standards (e.g., 29 CFR 1910.120) to provide information to its subcontractors 

on known or potential workplace hazards, as well as the methods proposed to manage the identified 

hazards. 

It is currently OSHA policy to issue citations to prime contractors in the event that their subcontractor is 

found to be out of compliance with regulatory requirements. NRT may incur civil penalties as a result of 

non-compliance with regulatory requirements by its subcontractors and/or injuries or illnesses incurred by 

the subcontractor's staff. Personal injury suits have been successfully brought against prime contractors 

in instances where a subcontractor's employee has demonstrated that the lack of health and safety 

oversight on the part of a prime contractor played a role in his or her sustaining an injury or illness. 

NRT intends to manage its subcontractors to protect the health and well-being of NRT staff. NRT's 

objective is to manage subcontractors in a way that limits NRT's and our client's liabilities related to 

subcontractor performance, including management of health and safety issues. To achieve this objective, 

a minimum level of subcontractor surveillance, with respect to health and safety issues is required.  

When required by NRT, the subcontractor must review project-specific health and safety 
information and hazards, and develop and implement a health and safety plan. This plan must 

comply with all applicable health and safety regulations and any project-specific requirements that NRT 

has specified. The subcontractor must provide NRT with a copy of this plan before the start of work. NRT 

acceptance of the subcontractor's plan does not mean that NRT concurs with the adequacy of the plan for 

protection of the health and safety of the subcontractor's employees. That responsibility rests solely with 

the subcontractor. NRT’s review of subcontractor health and safety plans will be for the purposes of: 1) 
assessing potential health and safety impacts to NRT personnel and 2) meeting NRT legal 
responsibilities as a prime contractor. Any deficiencies in the subcontractor's plan or inconsistencies in 

proposed work practices between NRT and its subcontractor should be identified. If appropriate, these 

deficiencies or differences should be resolved before the work begins. 

2.3 Communication 

Field staff and subcontractors are both permitted to call 911 in an emergency situation. As part of 

preparing the Site-Specific Health and Safety Plan, 911 services will be verified for each site location. 

Assuming the PM is not on site, field staff should contact the PM as soon as possible regarding the on-

site situation. It is then up to the discretion of the PM to contact the Client.  
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3 TASK/OPERATION SAFETY AND HEALTH RISK 
ANALYSIS 

 

3.1 Historical Overview of Site 

A historical overview of the site along with details of the project description is provided in the project Work 

Plan. Specific protocols for sampling, sample handling and storage, chain-of-custody, and laboratory and 

field analyses to be performed are described in NRT’s SOPs. Quality assurance/quality control (QA/QC) 

procedures are structured in accordance with applicable technical standards, regulations, and guidance.  

3.2 Risk Analysis-General 

Personnel in the vicinity of the drilling, excavation, and sampling operations are not only subject to the 

hazards of direct exposure to contaminants, but also to dangers posed by machinery operation. In 

addition, stresses due to working in protective clothing may be encountered. Physical, chemical, and 

biological hazards are present to some degree at most job sites. 

3.2.1 Heat/Cold Stress 

Temperature extremes, wet working conditions, and PPE can all combine to cause injury and illness to 

field workers. In general, high temperatures and/or impermeable PPE can induce heat stress. Cold stress 

can be induced by low temperatures and/or wet skin or clothing.  

Heat Stress:  Wear thin cotton clothing under Tyvek™ suits; have thirst liquids available; try to schedule 

work during cooler parts of the day (early morning or evening), take frequent breaks, and, stop work and 

move to a cool location if heat exhaustion occurs (e.g., light headedness, profuse sweating). 

PRECAUTIONS 

Cold Stress:  Dress in layers and regulate clothing to activity levels; wear plenty of layered clothing (so 

layers can be added or removed); cover exposed skin especially if it is windy; use glove liners which can 

keep hands warm but reduce dexterity; use face masks and helmet liners to keep head warm and, take 

frequent breaks to warm up or stop work if conditions get too cold. 
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Heat Stress:  Profuse sweating, weakness, rapid pulse, dizziness, nausea, and headache.  

SYMPTOMS 

Heat Stroke: high temperature, hot, dry  skin, nausea, vomiting, fatigue, dizziness, muscle cramps, and 

flushed appearance. 

Cold Stress:  Involuntary shivering, speech difficulty, loss of manual dexterity, and memory lapse. The 

most severe localized form of cold stress, frostbite, causes the skin to become numb, pale, hard, and 

cold. 

Heat Stress: Move the person to a shaded, cool area. Have them drink large quantities of fluids. 

FIRST AID MEASURES 

Heat Stroke: Seek medical attention immediately; cool the person as quickly as possible 

Cold Stress: Move the person to a heated, sheltered area. Immerse exposed body parts in warm (104-130 oF) 

water. If exposed skin is numb, do not rub it. If frostbite is suspected, seek medical attention as soon as 

possible. 

3.2.2 Slips, Trips, and Falls 

The most common hazards that will be encountered on a jobsite will be slips, trips, and falls. Common 

sense will be used to avoid these hazards. When working on slippery surfaces, tasks will be planned to 

decrease the risk of slipping. Slippery surfaces will be avoided, work and travel will not be hurried, and 

good housekeeping will be maintained. It is not advisable to walk and talk on a cell phone at a job site, if 

possible. It is also not advisable to text while walking on a job site. Personnel must vigilantly observe 

where they are working and walking to avoid slips, trips, and falls.  

3.2.3 Vehicular Traffic 

Another common hazard that will be encountered at many sites will be vehicle traffic, including cars, 

trucks, drilling rigs and heavy machinery. When it is necessary to move a vehicle, site drivers must be 

mindful that pedestrians are present on site. If appropriate, site personnel on foot may guide site drivers 

while moving vehicles to alert and protect non-site personnel. Site personnel on foot must avoid standing 

in blind spots or in high traffic areas, be aware of vehicle locations, and make eye contact with site drivers 

if crossing the path of vehicles is necessary. Site personnel on foot must vigilantly observe where they 

are working and walking to avoid being struck by vehicles which, for one reason or another, are moving. 

Finally, when working in high traffic areas (e.g., on the edge or in the middle of city streets, heavily used 
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parking areas) site personnel are required to set up traffic cones and wear orange traffic safety vests to 

alert drivers to their presence. 

Work performed in rail yards or along railroad tracks poses an additional hazard. Numerous incidents 

have occurred when working between or alongside rail lines and have resulted in serious injury or death. 

Therefore, the following rules must be followed when working near rail lines: 

■ Never walk or step on a railroad track; tracks can be slick and injury due to slipping off a track is 
possible 

■ Never run over tracks - Always Walk; tripping injuries can occur when running over the tracks 
which can result in serious head injuries 

■ Never stand between the tracks; when necessary, walk across the railroad tracks and stand to 
one side or the other of a rail line 

■ Always wear a hard hat, eye protection, steel-toed boots, and an orange reflective vest for 
personal protection 

In addition to these rules, whenever work is done near railroad tracks or in a railroad right-of-way, the 

railroad company must be contacted and a flagman requested to monitor work activities. No work will be 

done without a railroad flagman being present unless the railroad company expressly permits it. 

3.2.4 Hunting Season 

It is possible field activities will be conducted during hunting seasons and may pose a risk to site workers. 

The hunting season dates will be reviewed prior to conducting field activities in non-urban areas. During 

hunting season, site workers will wear a minimum of at least 50% of the outer clothing above the waist in 

100% blaze orange (faded blaze orange is not acceptable) to alert potential hunters to their presence. If 

site work is performed in densely vegetated locations, site personnel may post signs along access 

locations to indicate their presence. 

3.2.5 Exposure to Excessive Noise 

Overexposure to noise can result in hearing loss. If it is difficult to hear normal speech when the speaker 

is 3 to 4 feet from the listener, and that condition is present for more than four hours a day, it will be 

assumed that the noise level exceeds 85 decibels (dBA) and appropriate hearing protection will be used. 

The disposable "ear plug" type hearing protectors are recommended. 

3.2.6 Chemical Hazards 

PPE requirements are stated in Personnel Protection Section 5 of this Plan. Material Safety Data Sheets 

for suspected contaminants present at a site are contained in Appendix A. 
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3.2.7 Biological Hazards 

During warm weather months, potential biological hazards include venomous insects, snakes, and 

poisonous plants. Appropriate safety measures, such as the use of insect repellent (with DEET) and 

probing of possible nesting areas, will be taken to prevent exposure to biological hazards.  

Ticks are common in wooded and heavily vegetated areas in spring, summer, and fall in the Midwest. The 

deer tick, also known as a bear tick or a blacklegged tick, is much smaller than the wood tick. Adults are 

about 1/8 inch long and reddish-brown in color. They live in the woods and are common along trails. Deer 

ticks crawl, rather than jump, so are most likely to come into contact with humans as they brush against 

low-lying vegetation. 

Wood ticks are a type of hard tick. Male wood ticks have mottled gray backs. Females have gray 

coloration behind their heads. They are found in both grassy and wooded areas. Both wood ticks and 

deer ticks can occasionally cause illness in their hosts. The deer tick can sometimes carry Lyme disease, 

a serious illness which can cause a rash, fever, tiredness, and flu-like symptoms. Wood ticks can carry 

Rocky Mountain spotted fever, a rare but sometimes serious illness that causes a rash and severe flu-like 

symptoms. At the end of the day personnel should do a self-inspection for ticks to remove them. Pulling 

them off with tweezers works the best. Grab the tick as close to the skin as possible and pull upward with 

a slow steady pressure. Try not to leave the head or any mouth parts of a tick imbedded in the skin as it 

can transmit diseases. 

Poison ivy, poison oak, and poison sumac release oil (urushiol) when the leaf or other plant parts are 

bruised, damaged, or burned. When the oil gets on the skin an allergic reaction, referred to as contact 

dermatitis, occurs in most exposed people as an itchy red rash with bumps or blisters. When exposed to 

50 micrograms of urushiol, an amount that is less than one grain of table salt, 80 to 90 percent of adults 

will develop a rash. The rash, depending upon where it occurs and how broadly it is spread, may 

significantly impede or prevent a person from working. Although over-the-counter topical medications may 

relieve symptoms for most people, immediate medical attention may be required for severe reactions. 

Long sleeves and pants will provide protection from contact with poisonous plants and insects. Field 

personnel should familiarize themselves with poison ivy, poison oak, and poison sumac. Care should be 

taken to avoid contact with poisonous plants.  

3.2.8 Thunderstorms and Rain 

Drilling/excavation and sampling activities during electrical storms poses a hazard of electrocution by a 

lightning strike, and adverse working conditions, as well as high winds tipping the drill rig. 

Drilling/ excavation and sampling activities will stop and the drilling rig mast will be lowered at the 
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approach of a thunderstorm. Drilling activities during rainstorms can cause not only slippery conditions 

but also excess friction on cathead pulleys. This can cause dangerous conditions during drive sampling 

operations. Therefore, drive sampling operations will cease and, depending on the PHSO's assessment, 

drilling may be halted. 

When drilling or using excavating equipment, if lightning is seen or thunder is heard, regardless of the 

distance, all drilling and excavation operations must be temporarily shut down. If possible, the mast on 

the rig should be lowered and connection with the drill pipe in the ground broken. Operations may not 

resume until all threat from lightning is over, which is at least 30 minutes after the last observed lightning 

or thunder. Lighting strikes are possible up to 10-miles from an obvious storm front. It is recommended to 

check local radar images to determine if other storms are following the one that shut operations down 

before resuming drilling. 

3.3 Risk Analysis-Task-by-Task 

Table 1. Anticipated Task Hazards 
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X X X X X X X X X X X  X  

Well and borehole drilling X X X X X X X X X X X X X  

Monitoring well development X X  X X X X  X      
Groundwater level measurements X X  X X X X  X      
Groundwater and soil sampling X X  X X X X  X     X 

Test pits and excavation X X X X X X X X X X X X X X 
Surface water sampling X X  X X X X X X X   X  
Sampling solid material, wipe 
sampling, surface sampling 

X X  X X X X X X X X X X  

Sampling through ice X X  X  X X X X X   X  
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3.3.1 Well and Borehole Drilling 

In addition to the possibility of contact with the above listed chemicals, physical hazards associated with 

well and borehole drilling includes: 

■ Snapping cables 

■ Brush and equipment fires 

■ Being hit by equipment 

■ Being caught in rotating tools 

■ Falling objects 

■ Exposure to excessive noise 

■ Contact with energized electrical lines 

3.3.2 Air Rotary Drilling 

This type of drilling, in addition to the above listed hazards, may also expose field personnel to blowing 

dust and high-pressure airlines. 

3.3.3 Groundwater, Seep, Soil, and Pipe Sampling 

Collection of these samples presents inhalation and, direct skin contact hazards with the substances 

listed in Appendix A. 

3.3.4 Drilling/Excavation near Overhead Electrical Lines 

Drilling or excavation activities near overhead electrical lines present a serious electrocution hazard. Safe 

work distance must be maintained. This distance is a function of the humidity and the voltage present. 

Should work in the proximity of overhead lines be required, the minimum clearance will be determined 

based on OSHA standards as follows: 

■ Lines rated 50kV or below - minimum clearance between the lines and any part of the crane or 
load shall be 10 feet. (1926.550(a)(15)(i)) 

■ Lines rated over 50 kV - minimum clearance between the lines and any part of the crane or load 
shall be 10 feet plus 0.4 inch for each 1 kV over 50 kV, or twice the length of the line insulator, but 
never less than 10 feet (CFR 1926.550(a)(15)(ii)). 

Safe working distances are as follows: 

■ Power line 51,000 to 138,000 volts - work at least 11 feet away 
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■ Power line more than 230,000 volts - work at least 13 feet away 

■ Power line ≥500,000 volts - work at least 18 feet away 

Note that humid or wet conditions (rain) are conducive to potential arcing from power lines to the piece of 

equipment. It is not advisable to work near power lines during humid or wet conditions. 

3.3.5 Drilling/Excavation near Underground Electrical/Utility Lines 

Buried electrical/utility lines present a hidden danger while drilling/excavating. The subcontractor will be 

responsible for contacting the local underground utility locator service (call 811 nationally for state 

one-call system); however, it is the responsibility of the NRT PM or PHSO to ensure that the 

subcontractor has contacted the appropriate locator service to ensure that site activities can be 

completed in accordance with the schedule. The locator service will mark underground lines to ensure 

safe working conditions. Drilling/excavation will not occur until the site is properly marked. 

Drilling/excavation will not occur within three feet of any marked utility.  

3.3.6 Test Pits and Excavation 

Test pits and excavations pose a serious threat of injury resulting from falls or excavation wall collapses. 

During excavation or digging activities an exclusion work zone will be established around excavating 

machinery. Bystanders and on-lookers will be prohibited from entering this work zone while the 

excavating machinery is in operation. The work zone will be large enough so that the excavating 

machinery (e.g., trackhoe) can rotate 360-degree without extending out of the work zone. After the 

excavation is completed it should either be backfilled immediately or the entire excavation will be 

encircled with a physical barrier (e.g., barricades, orange excavation fencing), which will limit access to 

the excavation and decrease the likelihood of injury resulting from falls. Any excavation greater than four 

feet deep will not be entered unless the walls of the excavation have been reinforced to prevent wall 

collapse. Entry into any excavation greater than four feet deep will constitute a confined space entry 

procedure. Therefore, no excavation entrance is allowed. 

A photoionization detector (PID) may be used to monitor air quality in the breathing zone of the work area 

for volatile organic compound (VOC) vapor levels and in an excavation (See Section 7 of this plan) if 

VOCs are anticipated to be present. Prior to Contractor Personnel entering any excavations to install 

piping or any other equipment, at a minimum the PID will be lowered into the excavation to determine air 

quality in the excavation. Depending on the potential hazards present additional air monitoring may 

include, oxygen levels, lower explosives limit, sulfide, carbon monoxide, and cyanide. Confined spaces 

will not be entered.  
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3.3.7 Operations on Surface Waters 

The procedures specified in this subsection are designed to protect NRT staff when conducting work 

activities involving water craft vessels on surface waters. Governmental laws and regulations regarding 

onshore waters are under the jurisdiction of the Unites States Coast Guard (USCG) and the state 

regulatory agency and its regulations will be adhered to. Always Work In Pairs – Never Conduct Work 
Activities Alone.  

3.3.7.1 Scope and Applicability 

The procedures specified in this subsection apply to all work activities involving surface waters (including 

sediment sampling). The highest ranking NRT staff member (e.g., Project Manager, Field Task Leader) at 

the work site is responsible for implementing this plan. The work activities will not be initiated prior to 

receiving approval from the PM. 

■ Work activities can be conducted in “open water” or “ice” conditions 

■ Each NRT staff person at the site is responsible for following these procedures 

3.3.7.2 Water Craft 

The following procedures will be observed when NRT staff conducts work activities in “open water” 

conditions in a water craft vessels (including drill rigs mounted on barges):  

■ Work will not be initiated prior to meeting approval from the PM 

■ Work activities conducted on surface waters will be conducted in accordance with the 
requirements of the USCG and the appropriate state agency 

■ Personal Flotation Devices (PFD) that is USCG approved must be worn at all times when on 
surface waters. The PFD must be properly securely fastened. One adult size PFD (wearable 
style) for every person on the water craft is required 

■ A minimum of two PFDs must be on board on the water craft at all times 

■ A minimum of one “throwable” flotation device w/attached line must be on board 

■ Distribute weight evenly across the beam of the watercraft 

■ Only allow one person to stand at a time in a small watercraft vessel 

■ Do not exceed manufacture’s capacity plate load limits 
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■ Attach a lanyard or safety line which can be tied to the sampling personnel when water surface 
conditions are rough. This will enable easier retrieval of the person should he/she fall over the 
side of the water craft 

■ Check running condition of the outboard motor prior to launching (e.g., ample supply of fuel/oil 
mix, fuel line condition, integrity of the propeller, EXTRA SHEER PINS for the propeller) 

■ Equipment to have on board include oars, anchor w/line (100 foot minimum line on inland waters) 
and mooring lines of adequate length 

■ Wear work gloves when using equipment that could injure hands 

■ Wear hard hat if overhead hazards exist (e.g., A-Frame, use of long coring devices) 

■ Secure overboard equipment to vessel 

■ Use proper lifting techniques when retrieving heavy equipment 

3.3.7.3 Shallow Water 

Site-Specific Work Plan and the site reconnaissance will evaluate the best approach to sampling in 

shallow water. If wading is necessary, work activities in shallow water along the shore line shall consider 

the following hazards: 

■ Use waders to minimize exposure to water, sediment contaminant exposure and heat loss 

■ Proceed carefully – water currents and falling can cause the waders to fill creating a very serious 
condition. In addition to wearing a PFD, a safety line should be tethered to the person walking in 
water currents 

■ Fatigue can occur more rapidly from walking through the water 

3.3.7.4 Sampling Through Ice 

Collection of samples through frozen rivers/lakes presents the difficulties of working on ice. Precautions 

for slips, trips, and falls will be observed. Ice thickness will be at a minimum of 9-inches thick before work 

activities will commence. 

The following procedures will be observed when NRT staff conducts work activities on “ice” conditions: 

■ Work activities will not be initiated prior to meeting approval from the Environmental Health & 
Safety Manager (EHSM) 

■ Know the ice (e.g., thickness) and proceed with extreme caution. Ice thickness at a minimum 
should be 18 to 24 inches (when conducting drilling operations) and inspected for integrity. Check 
ice thickness regularly when traversing across ice to assure adequate support exists. Be 
especially cautious when approaching pressure cracks, areas of open water or areas of rivers 
where water velocity may be higher 
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■ Wear PFDs at all times 

■ Warm weather causes ice thinning and potential for slipping (drilling holes on thinning ice can 
cause flooding of ice surface and can accelerate ice thinning and breakage) 

■ Equipment may be required to be hauled between work stations (use sleds) 

■ Fatigue can occur from walking and drilling holes 

Based on water currents, water temperature and the amount of clothing worn by NRT staff, the threat of 

being swept downstream or drowning is possible. Extreme caution must be used when conducting these 

types of work activities. If a NRT staff employee should fall into the water, the employee will be retrieved 

and all warranted precautions shall be taken to ensure the safety and well being of that individual. Work 

activities will be immediately suspended and the person brought to shore. Wet clothing shall be removed 

and the person shall be dried and dressed in a set of dry clothes. If the possibility of hypothermia exists, 

seek medical attention immediately. 

Persons sampling contaminated or potentially contaminated materials should wear the same PPE as 

listed for monitoring well sampling. The required PPE will be carried along on the sediment sampling 

water craft. PPE can add to heat stress during warm conditions and can cause decreased mobility 

dexterity.  

3.3.7.5 Subcontractors 

It is the responsibility of the PM to require subcontractors assisting in the work activities, to adhere to 

state and federal governmental laws and regulations related to onshore and inland waters. Any refusal on 

behalf of the subcontractor will mandate shutdown of the project. 
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4 PERSONNEL TRAINING REQUIREMENTS 
 

4.1 General 

NRT and subcontractor employees performing field work on this project are required to have appropriate 

safety training as specified in the OSHA Standards, particularly the HAZWOPER Standard 

29CFR1910.120. NRT personnel performing fieldwork on this project must meet the necessary general 

training requirements. Subcontractors are responsible for supplying NRT's PM with written statements 

certifying that their project personnel meet the necessary general training requirements. 

4.2 Site-Specific 

Site-specific hazard and hazard control information is contained in this health and safety plan. NRT 

personnel will be provided with a copy of this plan prior to the beginning of fieldwork. Each person will be 

required to "sign off" that they have read, understood, and will follow the procedures set forth in the plan. 

4.3 Informational Briefings 

It is the responsibility of each NRT staff member directing field operations to keep their crew members 

appraised of site conditions relative to health and safety, and of any approved modifications to the plan. 

This will be accomplished through ongoing daily "tailgate" safety meetings. NRT personnel are required to 

report injuries, illnesses, and unsafe conditions to their immediate supervisor. The supervisor is required 

to report in writing any such accidents to the HSM,  PM, and PHSO within 24 hours of occurrence.  
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5 PERSONAL PROTECTIVE EQUIPMENT 
  

Listed in the health and safety plan summary at the very beginning of this plan are hazardous substances 

that have been found or are suspected to be present at the site. Hazardous substances may be found in 

air, soil, sediment, surface water and/or groundwater. Common routes of exposure include inhalation, 

ingestion, and absorption. Proper PPE should be worn when applicable. 

5.1 Drilling/Excavation/Installation of Wells 

Persons handling contaminated or potentially contaminated equipment, soils, sediment, or groundwater 

must wear the following PPE: 

■ Long sleeve coveralls (light or heavy weights subject to ambient temperature) 

■ Bib style rain pants where wet operations exist 

■ Nitrile gloves 

■ Vinyl gloves for sample handling 

■ Safety glasses with side-shields (REQUIRED AT ALL TIMES) 

■ Hard hat (REQUIRED AT ALL TIMES) 

■ Steel-toed boots (REQUIRED AT ALL TIMES) 

■ Reflective orange vest (worn as the situation warrants ) 

■ Hearing protection (as required – see note below) 

 
NOTE:  Guidance on the requirements of ear protection is as follows: if you must raise your voice to 

converse with persons three feet away from you, you are probably being overexposed to noise. This 

roughly equates to being exposed to over 85 dbs of noise for greater than a 4 hour period. In these 

instances, the wearing of hearing protection is required. The muff or "EAR" type disposable earplugs will 

suffice. 

5.2 Ground/Surface Water and Soil/Sediment Sampling 

Persons sampling contaminated or potentially contaminated materials, soil, sediment, or water must wear 

the following PPE: 
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■ Long sleeve coveralls (light or heavy weights subject to ambient temperature) 

■ Bib style rain pants where wet operations exist 

■ Nitrile gloves 

■ Vinyl gloves for sample handling 

■ Safety glasses with side-shields 

■ Steel-toed boots 

■ Hearing protection (as required) 

Persons whose skin or inner clothing comes in contact with contaminated soils or liquids should remove 

such clothing, shower or clean as appropriate, then re-suit for continued work activities. 
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6 MEDICAL SURVEILLANCE REQUIREMENTS 
 

6.1 Medical Surveillance 

The hazardous substances known or suspected to be present at the site are not known to produce injury 

or illness that would not be detected by the medical examination specified in the NRT Standard Practices 

Manual, Section 6, Health and Safety, Number 06-10. The medical monitoring program established in this 

section of the Standard Practices Manual complies with all OSHA guidelines regarding and necessitating 

medical monitoring in the work place. 
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7 FREQUENCY AND TYPES OF AIR 
MONITORING/SAMPLING 

 

7.1 Site Air Monitoring 

A PID and possibly a combustible gas indicator (CGI) may be used to measure air contaminant 

concentrations in the breathing and work zones if required in the Health and Safety Plan Summary. 

Readings are to be recorded on the logs and in the project logbook. The PID will be calibrated per the air 

monitoring action plan below. If a CGI is also used to detect combustible conditions at the work site, the 

monitoring will also follow the plan below. 

7.2 Sampling Air Monitoring 

A PID may be used to measure air VOC concentrations at the well head or soil sample location during 

sampling or drilling operations if required in the Health and Safety Plan Summary. If measurements are 

collected, they should be recorded in the project logbook. These measurements may be used to upgrade 

or change PPE requirements and/or the methods of performing the work. The PID will be calibrated at the 

start of each day of use. Air monitoring should follow the action plan below. 

7.3 Air Monitoring Action Plan 

A PID will be calibrated and checked on a minimum basis at least three times per day: 1) before work 

activities begin; 2) during lunch break or approximately half way through the working day; and 3) following 

work activities at the end of the day. These calibration checks will be used to ensure accuracy of VOC 

readings. Calibration procedures will follow those outlined in the PID manual and NRT’s SOPs and 

typically use isobutylene as the calibration gas. 

The PID will be used to monitor air quality in the breathing zone of the work area for the presence of VOC 

vapor levels if required in the Health and Safety Plan Summary. Prior to Contractor Personnel entering 

any excavations to install piping or any other equipment, the PID will be lowered into the excavation to 

determine air quality in the excavation. Confined spaces will not be entered. Besides using the PID to 

monitor VOC vapors in the breathing zone, an oxygen meter and/or a CGM may also be used. The 

oxygen meter may be used to measure percent oxygen in any excavation and the CGM may be used to 

measure the explosive limit. Calibration of the combustible gas meter is required based on use to insure 

accuracy. 
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The VOCs "action level" is considered when a reading of 50 ppm is sustained on the PID when the PID is 

held at a constant height, whether in the excavation or the breathing zone. Reaching the VOC action level 

will require use of either full-face or half-face respirators utilizing Organic Vapor cartridge filters. 

Additionally, further air quality monitoring will be required to ensure that the PID readings do not exceed a 

sustained reading of 500 ppm. This will be done under the direction of the NRT PHSO who will determine 

specific modifications to work practices and PPE requirements.  

If the 500-ppm action level is achieved, all activities on the site will immediately stop. The NRT PM will be 

contacted prior to taking any further action on the site, unless a situation exists which requires immediate 

action. Options such as nitrogen purging will be considered based on the most current information 

available. 

It should be noted that action levels are determined by the contaminants present (if known). For example 

the action level for known petroleum contaminants (gasoline or diesel fuel) may be as indicated in the 

preceding paragraph. However, if chlorinated solvents are suspected to be present with much lower 

threshold limit values than petroleum contaminants then the action levels would be adjusted to lower 

values. 
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8 SITE CONTROL MEASURES 
 

8.1 Buddy System 

Each worker will maintain visual contact with another worker at all times. The buddy system will ensure 

against an employee becoming stressed with a co-worker being aware of his or her condition. Workers 

should watch out for each other while working close to potential chemical and physical hazards. For 

example, all work in the exclusion zone should be scheduled so that no employee works alone in this 

zone at any time. 

8.2 Safe Work Practices 

To prevent accidental ingestion of chemical contaminants, the following rules must be compiled with 

when working within the exclusion/contamination reduction zones, and when taking or handling samples.  

■ No eating, drinking, or smoking is allowed at work locations 

■ No fires are allowed at work locations unless approved by the Project Health and Safety Officer 
on a site-specific, task-specific basis. If fires or propane torches are used, fires will be maintained 
away from potential ignition sources and site personnel will not leave the fire unattended and a 
fire extinguisher will be immediately available 

■ NRT and contractor personnel must wash their hands, arms, face, and neck immediately after 
leaving the exclusion/contamination reduction zones. This must also be done after taking 
samples and prior to eating, drinking, smoking, or using the restroom 

8.3 Work Zone Definition 

Work crews, whether drilling, excavating, or performing other activities, must prevent the uncontrolled 

movement of contaminated or potentially contaminated soil, water, PPE, and equipment. All soil and 

water removed from its natural setting should be considered contaminated unless proven otherwise by 

chemical analysis or specifically known to be clean material in which verification sampling is occurring. 

This is also the case for PPE and equipment which either must be decontaminated or disposed. Work 

crews will prevent migration of contaminated materials by establishing work zones and decontamination 

procedures. Work zones will be delineated. Only persons certified as having the necessary training and 

medical qualifications will be allowed in the Exclusion Zone (EZ) or Contamination Reduction Zone (CRZ). 

The following describes the zones to be established during drilling or excavation: 

■ Exclusion Zone: An EZ will be established surrounding the drilling or excavation site, if necessary 
and is the area where contamination does exist or could occur. The EZ will comprise an area of at 
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least as large as a circle having a diameter equaling one half the mast height of the drilling 
equipment or arm of excavating equipment. The size and shape of the EZ will be determined by 
the PHSO. No personnel will be permitted in the EZ unless they are in full compliance with the 
site health and safety plan 

■ Contamination Reduction Zone: This is the transition area between the exclusion zone and the 
support zone. It is the area where the decontamination of equipment and personnel takes place. 
Its purpose is to keep the support zone free of contamination 

■ Support Zone: The support zone is the area free of contamination. People wear normal work 
clothes in this area. The personnel in this zone are responsible for organizing off-site emergency 
response teams in the event of an emergency 

8.4 Daily Start-up and Shutdown Procedures 

The following protocols will be followed daily prior to the start of work activities: 

■ The PHSO will review site conditions to determine if modifications of the work and safety plans 
are needed 

■ Personnel will be briefed and updated at the daily tailgate safety meeting on any new safety 
procedures based on the previous day's findings and the planned work activity for that day 

■ All safety equipment will be checked for proper function 

■ The PHSO will ensure that the hospital route map and first aid equipment are readily available; 
and 

■ The PHSO will initiate appropriate monitoring. 

The following protocol will be followed at the end of daily operations and before breaks: 

■ All personnel will proceed through appropriate decontamination procedures and facilities;  

■ The work site will be left clean. Drums will be properly labeled and staged; and 

■ All PPE must be removed prior to eating, drinking, smoking, or using the restroom. 

■ Equipment will be decontaminated and properly stored. 

8.5 Equipment 

Drilling rigs and heavy equipment should be inspected at the start of each day to detect equipment 

problems. Particular attention should be paid to cables and hydraulic lines. Examine them for evidence of 

stretching, fraying and cracking. The fuel system and hydraulic system should be in good repair (free from 

leaks) to avoid the potential for fire or explosion. Kill switches should be tested and functioning properly. 

The drill rig and heavy equipment should be equipped with or have stationed in the area two 20-pound 

type BC fire extinguishers.  



SECTION B Health and Safety Plan 
Section 8– Site Control Measures 

Page 23 of 28 

 

2088 REMOVAL ACTION HASP 2012.DOCX  NATURAL  
  RESOURCE  
  TECHNOLOGY  

8.6 Drilling/Excavation Area 

The drilling/excavation area should be located away from overhead electrical lines. The location of buried 

water, storm and sanitary sewer, electrical, telephone, and gas utility lines must be determined and 

marked by the authorized personnel. Slope of terrain, stability of embankments, soil load bearing ability, 

etc. should be evaluated in selection of the drilling/excavation locations. 

.
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9 DECONTAMINATION PLAN 
 

9.1 Decontamination Procedures 

Personal decontamination will be accomplished by using good personal hygiene. Personal contamination 

should not occur if the protection methods specified in this plan are used. However, the following 

procedures must be complied with to ensure that contamination does not remain on equipment, sample 

containers, or in contact with personnel. 

■ While in the EZ clean gross contamination off equipment by scraping or brushing. Collect all 
contaminated soil with the drill cuttings and transport the cuttings in an appropriate manner to the 
staging area on site (e.g., placed in DOT approved 55-gallon drums). 

■ If steam cleaning of equipment is required it will occur at the designated area on site. If capture of 
decontamination water is required, it will be placed in DOT approved 55-gallon drums. 

After equipment and sample container decontamination is accomplished, drilling crewmembers must 

remove PPE before leaving the CRZ. PPE must be removed in a step-wise fashion to prevent 

contamination of work clothing, as follows: 

■ Remove all contaminated soil from work boots and remove protective clothing for 
decontamination or disposal. If disposable PPE is required, it should be placed in an open top 
drum designated for that purpose. A lid should be placed on the drum after usage. All drummed 
material will be labeled identifying contents and the date filled. 

■ Remove and wash outer gloves and hard hat. Place disposable gloves in a collection bag. 

■ The use of respiratory protection is not anticipated. If a respirator must be used or otherwise 
removed from its containers, wash it down and take it with you as you exit the CRZ. 

■ Final daily decontamination will be reviewed by the PHSO to ensure that no contaminated articles 
are  accessible to the public. Therefore, all disposable PPE and other miscellaneous garbage will 
be stored in a drum with a secured lid. 

After leaving the CRZ, and before eating, drinking, smoking, or using the restroom, all personnel must 

wash their hands, arms, face, and neck. In addition, all personnel should take a full-body shower at the 

end of the workday. A full-body shower includes the use of a wash cloth to scrub the skin. 

9.2 Waste Storage and Disposal 

Since all soil and water removed from its natural setting is considered potentially contaminated, these 

materials will be stored and disposed of according to the guidelines established in the Work Plan for the 

site. If no guidelines have been established in the work plan for storage and disposal of these 
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investigative wastes, the procedures outlined in NRT Standard Practices Manual, Section 6, Health and 

Safety, Number 06-07. 

Waste container contents and identification will be made in the field log for future reference. The number 

of containers will be counted and assessed for the amount of content present in each (1/2 full, full). All 

containers will be distinctly labeled using a paint pen or marker. At a minimum the drum will be labeled 

with the following information: 

- Company name 

- Date contents added to drum 

- Contents of drum (soil, water, PPE) 

- Well or soil boing identification (MW-1 or SB-1)  
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10 EMERGENCY ACTION PLAN 
 

10.1  Medical Emergencies 

In the event of a medical emergency, the following procedures should be used.  

1. If serious injury or life-threatening condition exists, call 911. Clearly describe the location, injury, 
and conditions to the dispatcher. Designate a person to direct emergency responders to the 
injured person(s). 

2. Call the project manager. 

3. Implement steps to prevent the reoccurrence of the accident. 

10.2  Chemical Emergencies 

1. If serious injury or life-threatening condition exists, call 911. Clearly describe the location, injury, 
and conditions to the dispatcher.  

2. Evacuate other on-site personnel to a safe place in an upwind direction until it is safe for work to 
resume. 

3. Call the PM. 

4. If necessary contact clean-up contractor. 

5. If release requires contacting government agencies the PM makes the appropriate calls (PM also 
contacts Client). 

10.3  General Emergencies 

In the case of fire (other than a managed pre-approved fire, discussed in Section 8.2), flood, explosion, 

spills, severe weather, tank or pipe punctures, or other hazard, work shall be halted and if applicable, 911 

called. All on-site personnel will immediately be evacuated to a safe place. 

10.4  Accident Reports and Follow up 

All accidents, including those that do not result in injury or illness, are to be reported verbally to the PHSO 

or the PM immediately, with written documentation within 24 hours of their occurrence. The report form is 

included as Appendix B. The policy specified in the NRT Standard Practices Manual, Section 6, Health 

and Safety, Number 06-12 regarding notification of the HSM, PHSO or PM will be followed.  
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11  CONFINED SPACE ENTRY PROCEDURES 
 

No confined spaces (or the need to enter a confined space) are anticipated at the site; however, should 

such an issue arise (or become anticipated at a particular site), it will be addressed in the site specific 

work plan. Only properly trained individuals may enter or be an attendant for confined space entry and 

only after a confined space permit has been completed. 
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12  SPILL CONTAINMENT PROGRAM 
 

In the event of an accidental release of potentially hazardous materials or waste (e.g., spilled purge water 

or soil cuttings, ruptured hydraulic line), site personnel will: 

■ Contact the HSM, Project Health and Safety Officer and Project Manager 

■ Contain the spill, if it is possible and it can be done safely 

■ Initiate cleanup 

■ Report the spill to the proper authorities if the spill volume is a reportable quantity 
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ACCIDENT/INJURY OR 

NEAR MISS REPORT FORM 

Incident Date (required): Incident Time (required): 

Incident Location (Minimum of State and County with Cityff own and project site name optimal): 

Was Anyone Injured? YES NO Name of Injured: 

Use a separate form for EACH injured individual 

List Witness (If applicable): 

Last previous workday for injured individual: 

Name(s) and Date(s) NRT personal notified of Incident: 

Description of Incident (list all tools and equipment): 

Description of Injury (if applicable). Injury description must specify body part(s) and body side if applicable 
(e.g., left arm, right foot, right eye): 

Did anything "cause" the incident (if applicable): 

WWW.NATURALRT.COM 



 

  

 
ACCIDENT/INJURY OR NEAR MISS REPORT FORM 
Page 2 

Describe Company First Aid (if applicable): 

Emergency Crew and/or Physician's Treatment (if applicable): 

Corrective Action (if applicable): 

Additional Comments (if applicable) 

Reported By: 

Health & Safety Coordinator: 

Project Manager (if applicable) : 

Supervisor: ---------------------

WWW.NAIURALRT.COM 

. NATIJRAL 

. RE.SOLJRC£ 
- TECHNOLOGY 

Date: _____ _ 

Date: _____ _ 

Date -------

Date -------


	RAWP transmittal
	North Plant Removal Action Work Plan
	Signatures
	RAWP text
	1 INTRODUCTION
	1.1 Overview
	1.2 Project Information
	1.3 Site History
	1.4 Site Description
	1.5 Previous Investigations
	1.5.1 Weston, 1990
	1.5.2 Barr, 1991
	1.5.3 Illinois EPA, 1992
	1.5.4 Barr, 1993
	1.5.5 Barr, 1994
	1.5.6 Dames & Moore, 1995
	1.5.7 Burns & McDonnell, 2005

	1.6 Previous Actions

	2 SUMMARY OF SITE CONDITIONS
	2.1 Site Geology and Hydrogeology
	2.1.1 Site Topography and Drainage

	2.2 Pre-Removal Site Characterization Activities
	2.3 Existing Utilities and Site Constraints
	2.3.1 Existing Utilities
	2.3.2 Site Constraints

	2.4 Soil Data Compilation and Interpolation

	3 BASIS FOR REMOVAL ACTION
	3.1 Removal Action Objectives and Strategy
	3.2  MGP Source Material Definition
	3.3 Removal Action Decision Criteria
	3.5 In Situ Solidification/Stabilization Treatability Study
	3.5.1 ISS Design Goals
	3.5.2 Design of ISS Treatability Study
	3.5.3 Summary of ISS Treatability Study Results
	3.5.4 Basis for ISS Mix Design Selection
	3.5.5 Completion of the ISS Study and Future Submittals
	3.5.6 ISS Pilot Scale Evaluation


	4 REMOVAL ACTION IMPLEMENTATION
	4.1 Preliminary Activities
	4.1.1 Site Security and Controls
	4.1.2 Surveying 

	4.2 Site Preparation
	4.2.1 Protection of Utilities and Construction Utilities
	4.2.2 Runoff and Erosion Control
	4.2.3 Clearing and Grubbing
	4.2.4 Route of Ingress and Egress for Construction
	4.2.5 Monitoring Well Abandonment

	4.3 Fugitive Emission Control
	4.4 Removal Action Operations
	4.4.1 Pre-Excavation and Excavation
	4.4.1.1 Shallow Soil Excavation
	4.4.1.2 Pre-Excavation for ISS
	4.4.1.3 ISS Platform Construction

	4.4.2 Management and Disposal of Excavated Materials
	4.4.3 On-site Materials Management
	4.4.4 Excavation Dewatering
	4.4.5 In Situ Solidification/Stabilization Construction
	4.4.5.1 ISS Layout and Design
	4.4.5.2 ISS Operations
	4.4.5.3 ISS Swell Management

	4.4.6 Equipment Decontamination

	4.5 Site Restoration

	5 STATE AND LOCAL REQUIREMENTS
	5.1 Storm Water Discharge 
	5.2 Wetlands
	5.3 Additional Coordination and Permitting
	5.4 Off-Site Disposal 
	5.5 Beneficial Use of Ground Granulated Blast Furnace Slag
	5.6 Class V Injection Well Inventory

	6 CONSTRUCTION QUALITY ASSURANCE MEASURES
	6.1 Air Monitoring Plan
	6.1.1 Real-Time Perimeter Air Monitoring
	6.1.2 Time Weighted Average (24-Hour) Perimeter Air Monitoring 
	6.1.3 Real-Time Handheld and Observational Monitoring 
	6.1.4 Assessment of Meteorological Conditions 
	6.1.5 Action Levels 

	6.2 Fugitive Emissions Management Plan
	6.2.1 Emission Conditions
	6.2.2 Notification, Communication and Response Procedures 
	6.2.3 Mitigation Measures 

	6.3 Health and Safety Plan
	6.4 Sampling and Analysis Plan
	6.4.1 Pre-Disposal Sampling
	6.4.2 Wastewater

	6.5 ISS Construction Quality Assurance Plan

	7 SCHEDULE
	7.1 Schedule for Construction
	7.2 Completion Report

	8 REFERENCES

	Figures
	FIG 1_2088-3-A01C FINAL-120814
	FIG 2_2088-3-B02C FINAL-120816
	FIG 3_2088-3-B03C FINAL-120814
	FIG 4_2088-3-B04C FINAL-120814
	FIG 5_2088-3-B05 FINAL-120814
	FIG 6_2088-3-B06 FINAL-120814
	FIG 7_2088-3-B07 FINAL-120814
	FIG 8_2088-3-B08 FINAL-120814
	Figure 9 Air Monitoring Flow Chart

	Tables
	2088 RAWP Table 1 - Pre-Removal Characterization Data
	2088 RAWP Table 2 - ISS Treatability Physical Testing
	2088 RAWP Table 3 - ISS Treatability Leach Testing
	2088 RAWP Table 4 - ISS CQA

	Appendix A
	A1
	May 11, 2012 Report
	July 11, 2012 Report
	July 19, 2012 Report

	A2

	Appendix B
	B1
	B2
	B3
	B4
	B5

	Appendix C
	Appendix D
	Appendix E
	Appendix F
	Site-Specific Health and Safety Plan
	1 INTRODUCTION
	1.1 Purpose and Scope
	1.2 Health and Safety Plan Modification Procedures

	2 KEY PERSONNEL/IDENTIFICATION OF H&S PERSONNEL
	2.1 Key Personnel
	2.2 Site-Specific Health and Safety Personnel and Organizational Responsibility
	2.2.1 Corporate Health and Safety Manager
	2.2.2 Project Manager 
	2.2.3 Project Health and Safety Officer
	2.2.4 Field Team Members
	2.2.5 Subcontractors

	2.3 Communication

	3 TASK/OPERATION SAFETY AND HEALTH RISK ANALYSIS
	3.1 Historical Overview of Site
	3.2 Risk Analysis-General
	3.2.1 Heat/Cold Stress
	3.2.2 Slips, Trips, and Falls
	3.2.3 Vehicular Traffic
	3.2.4 Hunting Season
	3.2.5 Exposure to Excessive Noise
	3.2.6 Chemical Hazards
	3.2.7 Biological Hazards
	3.2.8 Thunderstorms and Rain

	3.3 Risk Analysis-Task-by-Task
	3.3.1 Well and Borehole Drilling
	3.3.2 Air Rotary Drilling
	3.3.3 Groundwater, Seep, Soil, and Pipe Sampling
	3.3.4 Drilling/Excavation near Overhead Electrical Lines
	3.3.5 Drilling/Excavation near Underground Electrical/Utility Lines
	3.3.6 Test Pits and Excavation
	3.3.7 Operations on Surface Waters
	3.3.7.1 Scope and Applicability
	3.3.7.2 Water Craft
	3.3.7.3 Shallow Water
	3.3.7.4 Sampling Through Ice
	3.3.7.5 Subcontractors



	4 PERSONNEL TRAINING REQUIREMENTS
	4.1 General
	4.2 Site-Specific
	4.3 Informational Briefings

	5 PERSONAL PROTECTIVE EQUIPMENT
	5.1 Drilling/Excavation/Installation of Wells
	5.2 Ground/Surface Water and Soil/Sediment Sampling

	6 MEDICAL SURVEILLANCE REQUIREMENTS
	6.1 Medical Surveillance

	7 FREQUENCY AND TYPES OF AIR MONITORING/SAMPLING
	7.1 Site Air Monitoring
	7.2 Sampling Air Monitoring
	7.3 Air Monitoring Action Plan

	8 SITE CONTROL MEASURES
	8.1 Buddy System
	8.2 Safe Work Practices
	8.3 Work Zone Definition
	8.4 Daily Start-up and Shutdown Procedures
	8.5 Equipment
	8.6 Drilling/Excavation Area

	9 DECONTAMINATION PLAN
	9.1 Decontamination Procedures
	9.2 Waste Storage and Disposal

	10 EMERGENCY ACTION PLAN
	10.1  Medical Emergencies
	10.2  Chemical Emergencies
	10.3  General Emergencies
	10.4  Accident Reports and Follow up

	11  CONFINED SPACE ENTRY PROCEDURES
	12  SPILL CONTAINMENT PROGRAM






